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Re: Indiana-Kentucky Electric Corporation
Clifty Creek Power Station Alternative Closure Demonstration
Amendment 1

Dear Administrator Wheeler:

The Indiana-Kentucky Electric Corporation (IKEC) hereby submits an amended request
to the U.S. Environmental Protection Agency (EPA) for approval for a site-specific
alternative deadline to initiate closure pursuant to 40 C.F.R. § 257.103(f)(1) for the two
CCR surface impoundments (West Boiler Slag Pond and the Landfill Runoff Collection
Pond) located at the Clifty Creek Power Station near Madison, Indiana. IKEC is
requesting an extension pursuant to 40 C.F.R. § 257.103(f)(1) to allow the
impoundments to continue to receive CCR and non-CCR waste streams after April 11,
2021, in order to retrofit the facility operations sequentially and in a holistic manner to
comply with both CCR regulatory requirements as well as new Steam Electric Effluent
Limitation Guidelines (ELG) requirements at 40 CFR 423 (final rule published October
13, 2020), applicable to the ash transport water used to sluice boiler slag to the West
Boiler Slag Pond.

Our original submittal was filed electronically on October 15, 2020, and this amended
demonstration package includes additional descriptions, clarifications and details we
shared with USEPA staff during an October 29, 2020, conference call reviewing our
initial demonstration submittal.

In addition to securing applicable environmental permits for construction and system
modifications, the West Boiler Slag Pond (WBSP) and Landfill Runoff Collection Pond
(LRCP) modifications include the following activities:

e WRBSP activities:

o Construction of a new concrete settling tank for boiler slag material within the
WBSP footprint,
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o Re-routing the boiler slag and mill reject sluice flows currently entering the
unlined surface impoundment to the new concrete settling tank,

o Installation of piping and water treatment for the establishment of a high
recycle rate boiler slag ash transport water system compliant with new ELG
requirements,

o Repurposing of a portion of the unlined WBSP via construction of a new, lined
low-volume wastewater treatment system (LVWTS) for treatment of non-CCR
wastewater generated at the facility,

o Rerouting of the non-CCR waste streams to the LVWTS once it is
constructed, and

o Initiation of closure activities for the balance of the unlined WBSP footprint.

e | RCP activities:

o Construction of new stormwater controls to reroute stormwater from off-site
sources away from plant property and around the west side of the LRCP to a
new stormwater outfall,

o Construction of a new landfill runoff/leachate management system, and

o Initiation of closure of the balance of the LRCP.

Enclosed is a demonstration prepared by Burns & McDonnell that addresses all of the
criteria in 40 C.F.R. § 257.103(f)(1)(i)-(iii) and contains the documentation required by
40 C.F.R. § 257 .103(f)(1)(iv). As allowed by the agency, in lieu of hard copies of these
documents, electronic files were submitted to Kirsten Hillyer, Frank Behan, and Richard
Huggins via email.

If you have any questions regarding this submittal, please contact either myself at (740)
289-7299 or mbrown@ovec.com or Gabriel Coriell at either (740) 289-7267 or
geerieli@ovec.com.

Sincerely,

J. Michael Brown
Environmental, Safety & Health Director

Ohio Valley Electric Corporation/
Indiana-Kentucky Electric Corporation

/ gﬂéww

JMB:Kir
Attachments
cc: Kirsten Hillyer — USEPA

Frank Behan — USEPA
Richard Huggins - USEPA
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EXECUTIVE SUMMARY

The Indiana-Kentucky Electric Corporation (IKEC) is submitting this Demonstration to the U.S.
Environmental Protection Agency (EPA) in order to obtain approval of an alternative site-specific date to
initiate closure of the West Boiler Slag Pond (WBSP) and the Landfill Runoff Collection Pond (LRCP),
both of which are located at IKEC’s Clifty Creek Station in Madison, Indiana. Specifically, IKEC
requests EPA establish the alternative deadline of December 5, 2022, for the Clifty Creek Station to cease
all waste flows to both the WBSP and initiate closure of this coal combustion residual (CCR) unit. In
addition, IKEC requests approval of an alternative deadline of April 25, 2023, to cease all waste flows
and initiate closure of the LRCP. The WBSP has an approximate surface area of 75 acres and receives
boiler slag sluice flows from Units 1-6, as well as the majority of the non-CCR wastestreams generated
from the operation of the plant. The LRCP has an approximate surface area of 40 acres and receives
stormwater from the contributing watershed, much of which is not owned by IKEC, as well as from the

facility’s onsite CCR landfill.

IKEC began evaluating CCR compliance options in April 2015 with the assistance of Stantec Inc.
(Stantec). In 2020, IKEC hired BMcD to prepare a project definition report (PDR), which covered the
scope to install a concrete settling tank within the footprint of the existing WBSP to handle boiler slag
material and eliminate the discharge of bottom ash transport water as required by the Steam Electric

Effluent Limitation Guidelines (ELGs) at 40 CFR 423 (85 Fed. Reg. 64,650 (October 13, 2020).

The following primary remaining activities have been identified that must be completed before IKEC can

cease all CCR and non-CCR wastestreams to the CCR surface impoundments:

e  WBSP activities:

o Secure applicable environmental permits or permit modifications from the Indiana
Department of Environmental Management (IDEM) and the Indiana Department of Natural
Resources (IDNR)

o Construct new concrete settling tank within the WBSP footprint to receive the boiler slag
material

o Reroute boiler slag and mill reject sluice flows to the new concrete settling tank and establish
a high recycle rate system

o Construct a new, lined low-volume wastewater treatment system (LYWTS) within the WBSP
footprint for treatment of non-CCR wastewater generated at the facility

o Reroute non-CCR wastestreams to the LVWTS

1 Burns & McDonnell
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e LRCP activities:
o Secure applicable environmental permits or permit medifications from IDEM and IDNR
o Construct new stormwater controls to reroute stormwater around the west side of the LRCP
to a new stormwater outfall

o Construct new landfill runoff/leachate management system

IKEC will initiate closure of the WBSP and LRCP once the above tasks are complete. Alternative offsite
disposal capacity is not available for wastestreams currently entering the WBSP or the LRCP. As
acknowledged previously by EPA, it is not feasible to transport wet CCR to an offsite location and it is
also not feasible to transport the large volume of non-CCR wastestreams offsite for disposal. Alternative
onsite disposal capacity is not currently available and cannot be made available prior to April 11, 2021, In
addition, as a result of the extensive existing power production infrastructure on the site, as well as
numerous environmental and site-specific physical constraints such as public roadways, floodplains,
streams and wetlands near the plant proper, the Clifty Creek Station lacks an alternative suitable location
at the plant site for construction of the LVWTS needed to treat the non-CCR wastestreams. There are no
other existing impoundments onsite large enough to treat all the non-CCR wastestreams without

continued use of the CCR surface impoundments.

As a result, IKEC determined the best and most feasible location to construct the new, lined LVWTS to
manage the non-CCR wastestreams currently routed to the WBSP is within a portion of the footprint of
the existing WBSP. In addition, a new lined leachate pond and new stormwater collection pond will be
constructed within the footprint of the LRCP to receive the non-CCR wastestreams from the landfill,
which are currently routed to the LRCP. IKEC has determined that the best and most feasible location to

construct the lined ponds are within the footprint of the existing LRCP.

Pre-construction activities, which include geotechnical investigation, survey, design, permitting,
development of a commercial contract and procurement of equipment, are underway. Construction of the
concrete settling tank, which will be sited within the footprint of the WBSP, is scheduled to commence in
Summer 2021, pending receipt of state-approved permits, along with construction of the LVWTS and
landfill runoff/leachate management system. Once construction of the new treatment systems is complete,
closure of the CCR surface impoundments may begin. Based on the construction schedule set forth in this
Demonstration, IKEC estimates all CCR and non-CCR wastestreams will cease flow to the existing

WBSP by December 5, 2022 and to the LRCP by April 25, 2023.

2 Burns & McDonnell
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As certified herein, the WBSP and LRCP are compliant with all the requirements of the CCR Rule. IKEC
will continue to work to ensure that the facility remains in compliance with the applicable CCR Rule
obligations until closure of the CCR surface impoundments and any necessary post-closure monitoring
cfforts are completed. Regular compliance activities, including required groundwater monitoring, are
continuing. The WBSP is currently in detection monitoring and the LRCP is in assessment monitoring.
All required documents have been placed into the facility’s Operating Record and posted on the publicly

available website, with notice provided to the Commissioner (i.e. Director) of IDEM as appropriate.

Consequently, because of the demonstrated lack of available alternative disposal capacity before April 11,
2021, as well as the compliance status of the CCR surface impoundments, including system
interconnections, complexity, and need for sequencing of the pond closure and water redirect activities,
combined with IKEC’s diligent and good faith efforts to develop alternative disposal capacity in order to
close the CCR surface impoundments, IKEC respectfully requests a site-specific alternative deadline of
December 5, 2022, to initiate closure of the WBSP and April 25, 2023, to initiate closure of the LRCP at
the Clifty Creek Station.

3 Burns & McDonnell
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1.0 INTRODUCTION

On April 17, 2015, the Environmental Protection Agency (EPA) issued the final version of the federal
Coal Combustion Residual (CCR) Rule, 40 CFR Part 257, Subpart D, to regulate the disposal of CCR
materials generated at coal-fired units. The rule is being administered under Subtitle D of the Resource

Conservation and Recovery Act (RCRA, 42 United States Code [U.S.C.] §6901 et seq.).

On August 28, 2020, the EPA Administrator issued revisions to the CCR Rule that require all unlined
surface impoundments to cease receipt of CCR and non-CCR waste and initiate closure by April 11,
2021, unless an alternative closure deadling is requested and approved. 40 C.F.R. § 257.101(a)(1) (85
Fed. Reg. 53,516 (Aug. 28, 2020). Specifically, owners and operators of a CCR surface impoundment
may seck and obtain an alternative closure deadline by demonstrating that there is currently no aliernative
capacity available on or off-site and that it is not technically feasible to complete the development of
alternative capacity prior to April 11, 2021. 40 C.F.R. § 257.103(f)(1). To make this demonstration, the
facility is required to provide detailed information regarding the process the facility is undertaking to
develop the alternative capacity. 40 C.F.R. § 257.103(f)(1). Any extensions granted cannot extend past
October 15, 2023, except an extension can be granted until October 15, 2024, if the impoundment
qualifies as an “eligible unlined CCR surface impoundment” as defined by the rule. 40 CF.R. §
257.103(H)(1)(vi). Regardless of the maximum time allowed under the rule, EPA explains in the preamble
to the Part A rule that each impoundment “must still cease receipt of waste as soon as feasible, and may
only have the amount of time [the owner/operator] can demonstrate is genuinely necessary.” 85 Fed. Reg.

53,546.

IKEC’s Clifty Creek Station is subject to the CCR Rule and as such is required to ensure its CCR units
maintain compliance with the requirements of the CCR Rule. Pursuant to the requirements set forth in the
Rule, this document serves as IKEC’s Demonstration for a Site-Specific Alternative to Initiation of
Closure Deadline for the existing CCR surface impoundments at the Clifty Creek Station, located near the
town of Madison, Indiana in Jefferson County. This document seeks EPA approval under 40 CFR
§257.103(H)(1) (for “Development of Alternative Capacity Infeasible™) for the Clifty Creek Station WBSP
and LRCP to continue to receive CCR and/or non-CCR wastestreams by demonstrating that the CCR
and/or non-CCR wastestreams must continue to be managed in the CCR surface impoundment because it
is infeasible to complete the measures necessary to provide alternative disposal capacity by April 11,

2021.

1-1 Burns & McDonnell
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To obtain an alternative closure deadline under 40 C.F.R. § 257.103(£)(1), a facility must meet the

following three criteria:

1. §257.103(H(1)(1) - There is no alternative disposal capacity available on-site or off-site. An
increase in costs or the inconvenience of existing capacity is not sufficient to support
qualification;

2. §257.103(H)(1)(i1) - Each CCR and/or non-CCR wastestream must continue to be managed in
that CCR surface impoundment because it was technically infeasible to complete the measures
necessary to obtain alternative disposal capacity either on or off-site of the facility by April 11,
2021; and

3. §257.103(fH)(1)(111) - The facility is in compliance with all the requirements of the CCR rule.

To demonstrate that the first two criteria above have been met, 40 C.F.R. § 257.103()(1)(iv)(A) requires

the owner or operator to submit a work plan that contains the following elements:

e A written narrative discussing the options considered both on and off-site to obtain alternative
capacity for each CCR and/or non-CCR wastestream, the technical infeasibility of obtaining
alternative capacity prior to April 11, 2021, and the option selected and justification for the
alternative capacity selected. The narrative must also include all of the following:

o An in-depth analysis of the site and any site-specific conditions that led to the decision to
select the alternative capacity being developed;

o An analysis of the adverse impact to plant operations if the CCR surface impoundment in
question were to no longer be available for use; and

o A detailed explanation and justification for the amount of time being requested and how it is
the fastest technically feasible time to complete the development of the alternative capacity.

e A detailed schedule of the fastest technically feasible time to complete the measures necessary for
alternative capacity to be available, including a visual timeline representation. The visual timeline
must clearly show all of the following:

o How cach phase and the steps within that phase interact with or are dependent on each other
and the other phases;

o All of the steps and phases that can be completed concurrently;

o The total time needed to obtain the alternative capacity and how long each phase and step
within each phase will take; and

o At aminimum, the following phases: engincering and design, contractor selection, equipment

fabrication and delivery, construction, and start up and implementation.

1-2 Burns & McDonnell
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¢ A narrative discussion of the schedule and visual timeline representation, which must discuss the
following:

o  Why the length of time for each phase and step is needed and a discussion of the tasks that
occur during the specific step;

o Why each phase and step shown on the chart must happen in the order it is occurring;

o The tasks that occur during each of the steps within the phase; and

o Anticipated worker schedules.

e A narrative discussion of the progress the owner or operator has made to obtain alternative
capacity for the CCR and/or non-CCR wastestreams. The narrative must discuss all the steps
taken, starting from when the owner or operator initiated the design phase up to the steps
occurring when the demonstration is being compiled. It must discuss where the facility currently
is on the timeline and the efforts that are currently being undertaken to develop alternative

capacity.

To demonstrate that the third criterion above has been met, 40 C.F.R. § 257.103(f)(1)(iv)(B) requires the

owner or operator to submit the following information:

e A certification signed by the owner or operator that the facility is in compliance with all of the
requirements of 40 C.F.R. Part 257, Subpart D;

e Visual representation of hydrogeologic information at and around the CCR unit(s) that supports
the design, construction and installation of the groundwater monitoring system. This includes all
of the following:

o Map(s) of groundwater monitoring well locations in relation to the CCR unit(s);
o Well construction diagrams and drilling logs for all groundwater monitoring wells; and
o Maps that characterize the direction of groundwater flow accounting for seasonal variations.

e (Constituent concentrations, summarized in table form, at each groundwater monitoring well
monitored during each sampling event;

e A description of site hydrogeology including stratigraphic cross-sections;

® Any corrective measures assessment conducted as required at § 257.96;

e Any progress reports on corrective action remedy selection and design and the report of final
remedy selection required at § 257.97(a);

e The most recent structural stability assessment required at § 257.73(d); and

e The most recent safety factor assessment required at § 257.73(e).

1-3 Burns & McDonnell
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20 WORKPLAN

To demonstrate that the criteria in 40 C.F.R. § 257.103(f)(1)(i) and (i1) have been met, the following is a
workplan, consisting of the elements required by § 257.103(£)(1)(iv)(A). IKEC has ¢lected to install a
system of multiple technologies to cease routing flow to the CCR surface impoundments, including a
concrete settling tank for boiler slag and a new lined non-CCR low volume wastewater treatment system
for the water balance flows. This workplan documents that there is no alternative capacity available on or
off-site for each of the CCR and/or non-CCR wastestreams that IKEC plans to continue to manage in the
surface impoundments and discusses the options considered for obtaining alternative disposal capacity. It
also provides a detailed schedule for obtaining the selected alternative capacity, including a narrative
description of the schedule and an update on the progress already made toward obtaining the alternative

capacity.

21 Documentation of No Alternative Disposal Capacity and Approach to
Obtain Capacity

The Clifty Creek Station is owned and operated by IKEC and is comprised of six operating coal-fired
units with a combined 1,304 net MW of generation. The plant is located along the Ohio River in Jefferson
County, just west of Madison, Indiana. Clifty Creek Station has one active CCR surface impoundment,
the WBSP, and one inactive CCR surface impoundment, the LRCP, located as shown on the site plan in

Appendix A.

The WBSP was constructed in 1955 during the development of the plant and is approximately 75 acres.
The pond recetives all the boiler slag sluice flows from Units 1-6 as well as the balance of non-CCR
wastewater flows from the plant. Boiler slag sluice flows enter the WBSP (identified as the West Bottom
Ash Pond on the water balance provided in Appendix B) on the northeast end and are conveyed through
the pond to allow for settling of solids prior to discharge to the Ohio River via an NPDES permitted
outfall (Outfall 002). The WBSP compliance info is summarized in Table 2-1.

2-1 Burns & McDonnell
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Table 2-1: Clifty Creek Station WBSP Summary
Impoundment
Alternate Size (acres)/
CCR Surface Designation Year Storage Meets
impoundment (see Placed in Volume Location Groundwater
Name Appendix B) Service (acre-feet) Lined? | Restrictions? Status
West Boiler West Bottom No Yes Detection
Slag Pond Ash Pond 1955 7513,330 Monitoring
Collection None 1957 40/ 1,549 No Yes Monitoring
Pond

The Clifty Creek Station operates under NPDES permit INO001759, which was most recently issued by
IDEM in 2017, and is set to expire April 30, 2022. The current permit incorporates the ELGs as issued in
2015 and requires compliance with the zero-discharge standard for boiler slag by April 1, 2022; however,
IKEC will be working with IDEM’s Office of Water Quality to modify this permit requirement to align it
with the compliance strategy activities and schedule proposed herein, as well as the revisions to the ELG
Rule (85 Fed. Reg. 64,650 (October 13, 2020). IKEC has been making good faith effort to meet the
original compliance schedule deadline of April 2022 contained in the facility’s current NPDES permit,

which will require the closure of the WBSP.

Due to the complexity of the WBSP closure, the CCR unit will be closed in phases. A closure application
for Phase I closure of the WBSP was submitted to IDEM’s Office of Land Quality in February 2020, after
working with IDEM since April 2019 to develop that application. However, due to impacts realized due
to COVID-19, as well as other impacts beyond the control of IKEC, an approval of the Phase I closure
plan has yet to be secured, which directly impacts its ability to begin activities associated with modifying
the facility to meet the compliance schedule assigned in the facility’s NPDES permit by IDEM’s Office of
Water Quality. IKEC understands that IDEM intends to use the Indiana Restricted Waste Site (RWS)
regulations to review the proposed closure design, as well as to manage its construction activities.
Specifically, IDEM intends to permit the closure activities, which will include the construction activities
associated with the boiler slag settling basins and new LVWTS, as a Type | RWS. A Type I RWS, which
is normally required as a result of the characterization of the waste to be placed in the restricted waste
site, requires the most stringent level of monitoring and containment. As a result of this proposed
permitting scheme, IKEC will be unable to initiate construction activities until a final permit is received

from IDEM for Phase I. Further, feedback from IDEM’s initial review process of the Phase I closure

2-2 Burns & McDonnell
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design is being incorporated into the design of the subsequent phases. As a result, closure applications
associated with Phases II - IV have not yet been submitted to IDEM. IKEC intends to complete the

design work associated with these phases expeditiously and seek approval from IDEM.

The LRCP was constructed between 1956 and 1957 during the development of the plant and is
approximately 40 acres in size. The CCR surface impoundment is an inactive impoundment and has not
received CCR materials since 1986; however, this impoundment still receives non-CCR wastestreams.
The area serves predominantly as a stormwater pond managing the flow from the western portion of
IKEC’s CCR landfill as well as significant watershed acreage from offsite. The LRCP is also intended to
receive leachate from the western portion of the facility’s CCR landfill once additional landfill phases are
developed in that area. The LRCP discharges through the Outfall 001 structure located in the southwest

corner of the impoundment.

211 CCR Wastestreams

As outlined above, the WBSP receives boiler slag and mill rejects. Boiler slag is removed from the
bottom of the boilers via the existing bottom ash water transport system. Mill rejects from the coal mills
are removed in batch operation and sluiced to this impoundment. The WBSP also receives flow from the
current FGD wastewater systems for Clifty Creek Station Units 1-6, which use an existing
physical/chemical treatment system to remove FGD solids from the current discharge stream, as well as a
variety of other low volume process wastewater and storm water runoff flows described in greater detail

in Section 2.1.2. These additional flows are considered non-CCR wastestreams.

The WBSP must remain available for treatment of the CCR wastestreams until other projects that are
currently underway to eliminate the discharge of ash transport water (and comply with the ELG rule) can
be completed. These projects are described in detail within Section 2.1.6. Once these efforts are
completed, Clifty Creek Station’s CCR wastestreams will no longer be routed to the CCR surface
impoundments. Table 2-2 summarizes the status of each of the CCR wastestreams throughout the period

of the requested extension.

The LRCP currently does not receive any CCR wastestreams and is considered to be an inactive surface

impoundment.
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Table 2-2: Clifty Creek Station CCR Wastestreams

CCR
Wastestream

Average
Flow (MGD)

Description

IKEC Notes

Boiler Slag

2.90

Sluiced to existing West

Boiler Slag Pond

The boiler slag ash transport water is sluicing
CCR material, and this stream cannot be routed
to any location onsite other than the existing
CCR surface impoundment. IKEC has elected to
install a boiler slag settling tank as part of a high
recycle rate system to effectively eliminate this
wastestream consistent with the updated CCR
and ELG regulations by the requested site-
specific deadline to initiate closure.

21.2

Non-CCR Wastestreams

Currently, Clifty Creek Station utilizes the WBSP to manage the majority of the non-CCR wastestreams

on the plant site. The existing water balance is included in Appendix B of this demonstration. IKEC

evaluated each non-CCR wastestream placed in the WBSP at Clifty Creek Station. For the reasons

discussed below in Table 2-3, each of the following non-CCR wastestreams must continue to be placed in

the WBSP due to lack of alternative capacity both on and off-site.

Table 2-3: Clifty Creek Station WBSP Non-CCR Wastestreams

Wr::tg-s(ime Ave{a%eol):low Description IKEC Notes
There is no existing alternative disposal
Includes ash hopper capacity for these comingled wastestreams.
overflow, generator This flow will be routed to the new lined
Boiler room sump flows, water LVWTS but must be treated within the
sump 7.98 treating plant, sump | remaining WBSP footprint while the LVWTS is
agitation water, and being constructed. The volume of this flow is
groundwater/general not feasible to segregate and route to
station use flows. temporary treatment measures.
This flow must be routed to the new LVWTS
prior to discharge. There is no existing
. alternative disposal capacity for this
Flows collected inthe | \wastestream, and this flow is comingled with
Airheater | N/A (outage flow boiler room sumps the boiler room sump flows from the operating
wash flows only) before being pumped to | ynits before being routed to the WBSP. The
the WBSP volume of this combined flow (approximately
4 million gallons) is not feasible to segregate
and route to temporary treatment measures.
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Non-CCR

Wastestream

Average Flow
(MGD)

Description

IKEC Notes

FGD
wastewater
treatment
system

0.37

Flows pumped to WBSP

There is no existing alternative disposal
capacity for this wastestream. This flow could
potentially be rerouted to an existing or new
Outfall with additional, pumps, piping,
wastewater sampling/characterization, and
permit modifications; however, IKEC has
chosen to devote its project resources, as well
as those of IDEM, to the permanent solution
(the necessary construction of the site
LVWTS) rather than developing a separate
project to reroute this de minimis wastestream
away from the WBSP during the requested
demonstration.

Coal yard
sump flows

0.04
(estimated 5.60
for 10-year, 24-

hour storm)

Flows pumped to WBSP

(includes flow from East

Area Runoff Collection
Pond)

There is no existing alternative disposal
capacity for this wastestream. Significant
surge capacity must be provided for high
flows during rain events and it is not feasible
to segregate and route this flow to another
existing non-CCR basin or to temporary
treatment measures.

Drainage
from fly ash
silo and
blower
building

0.10

Flows pumped to WBSP

There is no existing alternative disposal
capacity for this wastestream. This flow could
potentially be rerouted to an existing or new
Outfall with additional, pumps, piping,
wastewater sampling/characterization, and
permit modifications; however, IKEC has
chosen to devote its project resources, as well
as those of IDEM, to the permanent solution
(the necessary construction of the site
LVWTS) rather than developing a separate
project to reroute this de minimis wastestream
away from the WBSP during the requested
demonstration.

FGD waste
sump

0.03

Flows pumped to WBSP

There is no existing alternative disposal
capacity for this wastestream. This flow could
potentially be rerouted to an existing or new
Outfall with additional, pumps, piping,
wastewater sampling/characterization, and
permit modifications; however, IKEC has
chosen to devote its project resources, as well
as those of IDEM, to the permanent solution
(the necessary construction of the site
LVWTS) rather than developing a separate
project to reroute this wastestream away from
the WBSP during the requested
demonstration.
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ngtr:sc:r?;m Ave(rhe;l%;eDl):Iow Description IKEC Notes
There is no existing alternative disposal
capacity for this wastestream. IKEC could
Stormwater Leachate and non- potentially reroute these flows north of the
Runoff and 014 contact water from WBSP to Clifty Creek as part of the drainage
Leachate (estimated 1.94 landfill and offsite modifications for the LRCP closure; however,
from East for 10-year, 24- drainage areas into the current plan is for the WBSP closure
Portion of hour storm) WBSP design to incorporate a flat-bottomed ditch
Landfill which will redirect this flow to a new outfall to
the Ohio River.
Landfill
Leachate and 0796 Leachate, contact water There is no existing alternative disposal
Stormwater | (estimated 6.18 from landfill runoff, and | capacity for this wastestream. IKEC plans to
Runoff from | for 10-year, 24- | "on-contactwaterfrom | construct a new treatment system within the
West Portion hour storm) offsite drainage areas footprint of the LRCP to receive this flow.
of Landfil into LRCP

The WBSP must remain available for treatment of non-CCR wastestreams until a new non-CCR basin,

also referred to as the LVWTS, can be constructed and these flows can be routed to that new facility.

Based on the lack of available space at the plant site as discussed in Section 2.1.3 (see also Figure 3 in

Appendix A), the LVWTS will be built within a portion of the WBSP footprint.

The LRCP receives landfill stormwater runoff, as well as stormwater flow from more than 500 acres of

watershed, most of which is not owned by IKEC and includes the runoff from Indiana Highway 56 and

privately owned property. The LRCP was also planned to receive additional leachate and stormwater

runoff from the west portion of the landfill once new landfill phases are developed in that area. The LRCP
must remain available for stormwater flows until IKEC can construct new stormwater controls capable of
managing storm water flowing into IKEC’s present controls, including the management and redirection of
stormwater originating from off-site property. In addition, a new leachate treatment system will need to
be constructed to manage the leachate from future phases of the facility’s CCR landfill. Based on the lack
of available space as discussed in Section 2.1.3 (see also Figure 3 in Appendix A), the new landfill
runoff/leachate management system will be constructed in the footprint of the existing LRCP. The new
landfill runoff/leachate management system cannot be constructed until stormwater from the offsite
watershed areas, which include stormwater flows from portions of Indiana Highway 56, are diverted
around the LRCP. As part of this diversion, IKEC will need to secure multiple environmental permits

from IDEM, and potentially IDNR.
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21.3  Site-Specific Conditions Supporting Alternative Capacity Approach — §
257.103(F)(1)(iv)(A)(1)(i)

As shown on Figure 1 in Appendix A, Clifty Creek Station is bounded by the Ohio River to the south,
Crooked Creek and a golf course to the east, Indiana Highway 56 to the north, and farmland and
residential areas to the west. The site is also bisected by Clifty Creek and a limestone ridge known as the
Devil’s Backbone. Most of the Clifty Creek Station property which is outside of the existing floodplain is
occupied with critical infrastructure including the CCR surface impoundment, the landfill and LRCP, the
coal storage pile, the material handling equipment, the pollution control equipment (including
electrostatic precipitators, selective catalytic reduction systems, JBR scrubber systems, and the FGD
wastewater ireatment system), the switchyard, and transmission lines. Figure 3 in Appendix A provides
additional detail of the existing site conditions, including the property boundaries, floodplain limits,

topography, as well as the proposed settling tank, LVWTS, and landfill pond footprints.

Based on the limited space available onsite at Clifty Creek Station, it is not possible to construct a new
lined LVWTS with associated piping, chemical feed, and power supply that is large enough to receive
non-CCR wastestreams and be outside the CCR surface impoundment footprint. By constructing the new
lined LYWTS within the existing footprint of the WBSP, the Clifty Creek Station would also avoid the
need to impact waters of the U.S. and other natural resources in the Clifty Creek watershed as part of this

project.

In addition to the aforementioned facility boundaries, the LRCP is also significantly impacted by the
immediate topography surrounding the facility. The LRCP is confined to the north by steep, in some
cases nearly vertical slopes, and to the south by the steep slopes of the Devil’s Backbone. These slopes, as
well as the farmland, the residential areas, and portions of Indiana Highway 56, all contribute to the
stormwater currently managed in the LRCP. IKEC has determined that the topography and existing
conditions of watershed area not owned or managed by the facility do not allow for the stormwater to be
redirected or managed in an existing alternative location onsite, nor can IKEC prevent this off-site

drainage area from flowing into the LRCP drainage area.

Based on the foregoing facts, IKEC cannot cease the flow of CCR and non-CCR wastestreams and
initiate closure of the WBSP until the concrete settling tank construction is complete, the new lined
LVWTS is constructed within the footprint of the WBSP, and the non-CCR wastestreams are rerouted to
the new lined LYWTS. Additionally, IKEC cannot cease non-CCR wastestreams to the LRCP until the
new stormwater management system and leachate system are constructed. Given the complexity of these

projects, weather-driven impacts, and the need to sequence the activities as outlined above, those actions
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cannot be completed prior to April 11, 2021. Thus, the conditions at Clifty Creck Station demonstrate that
no alternative disposal capacity is available on-site or off-site, satisfying the requirement of 40 CFR
257.103(H(1)(D(A), and IKEC respectfully requests a site-specific extension of the deadline to initiate
closure of the CCR surface impoundment until the date on which those actions are expected to be

completed.

2.1.4 Impact to Plant Operations if Alternative Capacity Not Obtained —

§ 257.103(F)(1)(iv)(A)(1)(ii)

IKEC’s entire generating capacity is sold to its parent (OVEC) at cost under the FERC approved OVEC-
IKEC Power Agreement, and such capacity (along with capacity owned and operated directly by OVEC
at its other power plant) is exclusively committed and available to OVEC’s owners or their affiliates (who
are public utilities or electric power cooperatives, collectively referred to herein as the “Sponsoring
Companies”)' under the terms of the FERC approved Inter-Company Power Agreement (ICPA). Under
the ICPA, the Sponsoring Companies are responsible for their share of OVEC’s costs and expenses,
including for debt and other long-term obligations. The Sponsoring Companies and OVEC entered into an
amended and restated ICPA, effective as of August 11, 2011, which extends its term to June 30, 2040.
The OVEC-IKEC Power Agreement has the same extended term.

OVEC also supplies energy to the DOE’s Portsmouth Uranium Enrichment facility located in Piketon,
Ohio. The DOE is OVEC’s only non-ICPA customer for power and energy. OVEC serves the DOE under
a cost-based arranged power agreement approved by the Public Utilities Commission of Ohio (PUCO).
Under this agreement, OVEC purchases energy from the wholesale energy market and resells such energy
to DOE as needed in real time to meet all energy needs of the Portsmouth Uranium Enrichment Facility
(which has been in the process of demolition and deconstruction since it permanently ceased operations).
OVEC’s energy purchases to serve the DOE are made solely from the real-time market managed by the

PJM Interconnection LLC (PJM) Regional Transmission Organization.

' OVEC’s current Sponsoring Companies (and their percentage of obligations under the ICPA) are as follows:
Allegheny Energy Supply Company LLC (subsidiary of FirstEnergy Corp (FirstEnergy)), 3.01%;
Appalachian Power Company (subsidiary of American Electric Power Company, Inc. (AEP)), 15.69%;
Buckeye Power Generating, LLC (subsidiary of Buckeye Power, Inc.), 18.00%; The Dayton Power and
Light Company (subsidiary of AES Corp), 4.90%; Duke Energy Ohio, Inc. (subsidiary of Duke Energy
Corporation), 9.00%:; Energy Harbor Corp, 4.85%; Indiana Michigan Power Company (subsidiary of AEP),
7.85%; Kentucky Utilities Company (subsidiary of PPL Corp (PPL)), 2.50%; Louisville Gas and Electric
Company (subsidiary of PPL), 5.63%; Monongahela Power Company (subsidiary of FirstEnergy), 0.49%;
Ohio Power Company (subsidiary of AEP), 19.93%; Peninsula Generation Cooperative (subsidiary of
Wolverine Power Supply Cooperative, Inc.), 6.65%; and Southern Indiana Gas and Electric Company
(subsidiary of CenterPoint Energy, Inc.), 1.50%.
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OVEC is a member of PJM; however, it does not sell electric capacity or energy to anyone other than at
wholesale to the Sponsoring Companies under the ICPA, and at retail to the DOE under the PUCO
approved agreement through resale of energy made available by PIM. Under the terms of the ICPA, the
Sponsoring Companies either utilize their allocation of electric capacity and energy for their own retail
customers (residential, commercial, and industrial), or sell such electric capacity and energy at wholesale,
including in PJIM-managed energy and capacity markets. In addition, OVEC maintains in excess of 700

miles of 345 KV transmission lines, all of which are subject to the management of PIM.

The CCR impoundments are the primary component of the existing wastewater treatment systems at the
Clifty Creek Station. If the CCR Rule were to require closure of the CCR impoundments at the Clifty
Creek Station prior to the requested site-specific deadlines, the Clifty Creek Station would be forced to
cease operation, and the Sponsoring Companies would not receive their allocation of electric capacity and
energy from the Clifty Creek Station to supply electricity to their retail public utility and electric power
cooperative customers in Indiana and many neighboring states (or, as applicable, to allow such
Sponsoring Companies to sell their allocation of such capacity or energy into power markets for the
benefit of such ratepayers). A cessation of operations at the Clifty Creek Station also could cause
increased and accelerated costs to OVEC and IKEC, including accelerated costs of demolition and
decommissioning of the Clifty Creek Station and possible efforts by OVEC’s creditors and other counter-
parties to try to accelerate their collection of existing debt or other long-term obligations, which (in turn)
might trigger sizable and accelerated payment obligations for the Sponsoring Companies under the ICPA.
In addition, an unplanned loss of such generating capacity might negatively impact grid stability and

power markets in the PJM and surrounding region.

As described in Sections 2.1.1, 2.1.2, and 2.1.6 of this demonstration, in order to continue to operate,
generate electricity, and ultimately comply with the CCR Rule, the ELGs, and the facility’s NPDES
permit conditions, the Clifty Creek Station must continue to use the WBSP for treatment of both CCR and
non-CCR wastestreams and the LRCP for the treatment of non-CCR wastestreams until alternative
disposal capacity can be developed. This development includes the following primary activities that must

be completed in order to initiate closure of the CCR surface impoundment:

o WRBSP:
o Secure all applicable permits or permit modifications from IDEM and IDNR
o Construct new concrete settling tank within the WBSP footprint to receive the boiler slag

material
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o Reroute boiler slag and mill reject sluice flows to the new concrete settling tank and establish
a high recycle rate system

o Construct a new lined LVWTS within the WBSP footprint

o Reroute non-CCR flows to the new lined LVWTS

e LRCP:

o Secure all applicable permits or permit modifications from IDEM and IDNR

o Construct new stormwater controls to reroute stormwater around the west side of the LRCP
to new stormwater outfall

o Construct new landfill runoff/leachate management system

21.5 Options Considered Both On and Off-Site to Obtain Alternative Capacity

As EPA explained in the preamble of the 2015 rule, it is typically not feasible for sites that sluice CCR
material to an impoundment to eliminate the impoundment and dispose of the material offsite. See 80 Fed.
Reg. 21,301, 21,423 (Apr. 17, 2015) (“[W]hile it is possible to transport dry ash off-site to [an] alternate
disposal facility that is simply not feasible for wet-gencrated CCR. Nor can facilities immediately convert
to dry handling systems.”). IKEC recognizes this fact and agrees with EPA that offsite disposal is not an
option for Clifty Creek Station. IKEC also agrees it is not feasible to provide offsite treatment of the large
volume of non-CCR wastewaters currently routed to the WBSP. Off-site disposal of these sluiced CCR and
non-CCR wastestreams would require both on-site temporary storage and significant daily tanker truck
traffic. The required daily tanker trucks (assuming 7,500-gallon capacity per truck) for each of the CCR

and non-CCR sluiced wastestreams are summarized as follows:

e Boiler Slag sluice to WBSP (2.90 MGD): Approximately 380 daily trucks would be required, if a
Publicly Owned Treatment Works (POTW) could be identified to receive it.
e Boiler room sump flows to WBSP (7.98 MGD): Approximately 1,060 daily trucks would be

required.

e FGD wastewater treatment system flows to WBSP (0.37 MGD): Approximately 50 daily trucks

would be required.

e (oal vard sump flows to WBSP (0.04-5.60 MGD): Approximately 5 daily trucks would be

required, increasing up to over 740 daily trucks during rain events.

e Drainage from flv ash silo and blower building (0.10 MGD): Approximately 13 daily trucks

would be required.

e FGD waste sump flows to WBSP (0.03 MGD): Approximately 4 daily trucks would be required.
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e Stormwater Runoff and Leachate from East Portion of Landfill to WBSP (0.14-1.94 MGD):

Approximately 18 daily trucks would be required, increasing up to over 250 daily trucks during
rain events.

¢ Landfill Leachate and Stormwater Runoff from West Portion of Landfill to LRCP (0.796-6.18
MGD): Approximately 106 daily trucks would be required, increasing up to over 820 daily trucks

during rain events.

This tank traffic as well as the significant daily tanker truck volume for offsite disposal (over 1,600 trucks
per day during normal operations and over 3,300 trucks per day during rain events) would result in
increased potential for safety and noise impacts and further increases in fugitive dust, greenhouse gas
emissions and carbon footprint which may require a Prevention of Significant Deterioration (PSD) permit
and modification under the Clean Air Act Permit Program if the calculated increases in emissions are over
the PSD limits. This increased traffic during rain events is also difficult to plan for and reliably perform in
this location, regardless of whether suitable disposal locations can be identified. Setting up contractual
arrangements for a local POTW to accept the wastewater would prove to be difficult since they also have
to meet NPDES discharge limits. Therefore, most POTW’s have their own permitting process to allow
industry to discharge to their facilities, and they may be required to modify their NPDES discharge permit
adding time to the overall compliance schedule. The potential for leaks/spills from the tank system or
transportation of the wastewater offsite does also exist. Furthermore, the temporary wet storage needed to
accommodate off-site disposal would require reconfiguration, design, installation, and associated
environmental permitting that would extend the overall compliance schedule. Consequently, there are no

feasible offsite-disposal options for the wet-generated wastestreams at Clifty.

The other pond onsite (the East Area Runoff Collection Pond, also referred to as the FGD Runoff
Collection Pond) is not large enough to independently treat these flows without the continued use of the
CCR surface impoundment. Further, the pond water is collected and pumped to the WBSP with the coal
pile runoff, where it is discharged through the existing NPDES outfall structure. Any additional
wastewater flows would result in an inundation of the coal yard with wastewater due to the limitation of
the existing wastewater conveyance system. Eliminating flow to the WBSP would require a new
permitted outfall and discharge structure at the East Area Runoff Collection Pond. Thus, IKEC must
pursue onsite options for the handling of CCR and non-CCR wastestreams that are currently directed to

the CCR surface impoundments.
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The options considered for alternative disposal capacity of the wastestreams currently routed to the

WBSP and LRCP are summarized in Table 2-4. For additional details on the CCR and non-CCR

wastestreams, please refer to Table 2-2 and Table 2-3, respectively.

Table 2-4: Clifty Creek Station Alternatives for Disposal Capacity

Alternative Average Feasible
Capacity Time oo | Selected? IKEC Notes
Technology | (Months) at Clifty?

Fly ash is currently dry handled at Clifty. A dry boiler
slag handling solution was considered, but ultimately
not selected due to business risk associated with
mechanical equipment failures affecting six operating
units. IKEC will install new concrete settling tank as
part of a high recycle rate system to handle boiler
slag. This solution was selected in May 2020 and is
scheduled to be implemented by November of 2022.
This is an aggressive schedule for compliance across
all six units at the site, and significantly faster than the

average time estimated by EPA.

Conversm_n fo 338 Yes Yes
dry handling

A new landfill runoff/leachate management pond and
a new LVWTS are being constructed as one part of
the solution to comply with the new requirements. The
volume of non-CCR wastestreams cannot be
contained within the existing non-CCR basin onsite
with adequate residence time to meet discharge
limits. There is not adequate real estate onsite (see
Figure 3 in Appendix A), or within a reasonable
Non-CCR distance, to construct additional non-CCR basins
wastewater 23 5 Yes Yes outside the footprint of the WBSP and LRCP, which

basin extends the schedule required for construction of the
new treatment systems since inflows into the ponds
will need to be diverted around the work areas prior to
initiating construction. EPA should note that while
additional time is required for this construction based
on the Clifty site conditions, IKEC will begin work
grading/stabilizing/capping material in the WBSP and
LRCP as required for final closure of the ponds during
the requested extension.

Wastewater A chemical feed system is being constructed as part
treatment 22.3 Yes Yes of the LVWTS.

facility
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Alternative
Capacity
Technology

Average
Time
{Months)'

Feasible
at Clifty?

Selected?

IKEC Notes

New CCR
surface
impoundment

31

No

No

There is not adequate real estate onsite (see Figure 3
in Appendix A), or within a within a reasonable
distance of the power plant, to construct a new CCR
surface impoundment. Additionally, permitting
required to construct a new surface impoundment
would delay the cessation of waste streams and
closure of the CCR impoundments past the deadline
requested, and would not alone provide compliance
with ELG.

Retrofit of a
CCR surface
impoundment

208

Yes

No

A retrofit alone would not have allowed for compliance
with ELG. This would require complete removal of the
CCR from the WBSP, which would extend the overall
compliance schedule to allow for this removal while
simultaneously continuing to use the WBSP to receive
CCR and non-CCR wastestreams (that cannot be
directed to an alternate location onsite).

Multiple
technology
system

39.1

Yes

Yes

This is being implemented as described above to
include the concrete settling tank for boiler slag, new
LVWTS (non-CCR basin and associated chemical
feed system), and new non-CCR basins for landfill
stormwater and leachate. This solution was selected
in May 2020 and is scheduled to be implemented by
April of 2023, which is an aggressive schedule for
compliance across all six units at the site, and slightly
faster than the average time estimated by EPA.

Temporary
treatment
system

Not
defined

No

No

A new temporary treatment system for non-CCR
wastestreams would need to handle/treat an average
daily flow of 9.46 MGD, not including stormwater
contributions. It is not technically feasible to build
temporary tanks to provide this level of treatment
during the construction of the LVWTS, and as shown
in Figure 3 in Appendix A, there is not enough
available space to install this temporary equipment.
IKEC has chosen to focus on implementing the
necessary measures for the selected technologies
described above as soon as possible rather than try to
develop temporary solutions for certain low volume
wastestreams.

'From Table 3. See 85 Fed. Reg. at 53,534.

IKEC began evaluating CCR handling technologies in 2017 with the assistance of BMcD. The evaluation

for Clifty Creek Station had to consider not only the evolving requirements of the CCR Rule, but also the

unknown revisions to the ELGs that would likely impact the approaches being considered for boiler slag

management. BMcD completed an evaluation that investigated multiple technology options for boiler slag

handling as described in Table 2-5, below.
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Table 2-5: Boiler Slag Handling Technologies

Alternative Capacity

-
Technology Selected? IKEC Notes
Undgrboﬂer Drag Not feasible due to space
Chain Conveyor No . ,
constraints under the boilers
System
Not selected due to concerns with
equipment redundancy for six
Remote Drag Chain No operating units and due to
Conveyor System potential reliability risks associated
with mechanical equipment in a
highly abrasive environment
Dry Belt/Tray

. No Not feasible due to boiler design
Conveying System

Proprietary B&W .
Submerged Grind No Not fe§3|ble due to space

constraints under the boilers
Conveyor System

Traditional Water
Treatment Style Slag No
Handling System

Not practical; still in conceptual
design phase

Pngumahc No Not feasible due to boiler design
Conveying System
Rapid Remote N Not practical; still in conceptual
. o) .
Dewatering System design phase

Composite Liner Feasible; however, not compliant
posite No with ELG rule for limiting
Retrofit .

discharge of ash transport water

Concrete Settling
Tank w/ Water Yes Selected
Recirculation System

2.1.6  Approach to Obtain Alternative Disposal Capacity

Following the 2017 study, IKEC identified a preferred technology for further review, which included the
concrete settling tank for boiler slag. This selection was based on comparison of each of the alternatives
that were deemed to be technically feasible at Clifty Creek. IKEC worked with Stantec to develop WBSP
closure phasing and grading design options which incorporate a concrete settling tank, also referred to as

the Boiler Slag Handling System (BSHS), and new LVWTS for plant non-CCR wastestreams. The Phase
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I permit-level drawings were prepared in January of 2020. Stantec continued to refine the design of the

LVWTS and WBSP closure as part of the front-end engineering design (FEED) efforts.

In 2020 (following EPA release of the proposed ELG and CCR rule revisions), IKEC hired BMcD to
prepare a PDR for installing the concrete settling tank within the footprint of the existing WBSP. The
concrete settling tank will consist of three chambers, as shown on Figure 2 in Appendix A, which are
sized to settle boiler slag material and mill rejects from the sluice water. Overflow from the chambers will
collect in a recycle tank for recirculation back through the boiler slag sluicing system. For this system
operation, sluice water will be directed to one of the chambers, with the second chamber being dewatered
and cleaned of boiler slag material, and the third chamber in waiting to receive sluice flows or upset flows
if needed. The tank will be constructed over existing CCR material. As discussed in more detail in
Section 2.3, the footprint of the BSHS will be pre-loaded prior to installing the concrete structure to
consolidate the material and reduce the potential for differential settlement and the resulting cracking. The
tank is being designed to meet ACI 350-06 requirements for water retaining concrete structures with
normal environmental exposure. Normal environmental exposure is defined as exposure to liquids with a
pH greater than 5, or exposure to sulfate solutions 1000 ppm or less. The tank location is shown on Figure

2 in Appendix A. Typical plan and section sketches are also included in Appendix A.

As noted above, Stantec continues to develop the LVWTS design. The north basin (i.e. the primary basin)
is currently sized to handle 4 million gallons of air heater wash with additional storage for a 50-year, 24-
hour storm event and 2-feet of dead storage for solids accumulation. The south basin (i.e. secondary
basin) is sized to provide a minimum of 24 hours of detention time at the average daily flow rate. The
LVWTS will discharge to the Ohio River through a new NPDES outfall. The two basins will operate in
series except during air heater wash events where wash water will be directed to the primary basin and all
other flows will bypass the primary basin and be directed to the secondary basin. The preliminary sizing
and location of the new lined LVWTS is shown in Figure 2 in Appendix A, and preliminary plan and

section drawings prepared by Stantec are included in Appendix D.

The LVWTS will also be constructed over existing CCR material in order to minimize the overall
compliance schedule by limiting the amount of offsite borrow material required to complete the project
and to balance cut and fill within the existing basin. Furthermore, removing all of the CCR material from
the WBSP and constructing a new lined LVWTS is not feasible while all of the CCR and non-CCR
wastestreams continue to be routed to this facility. The construction must occur in the upper portions of
the WBSP, while the lower portions continue to receive these flows. The LVWTS will receive a

composite liner system. Preliminary cross sections of the LVWTS and details of the composite liner
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system are provided in Appendix D. The footprint of the new LVWTS will be graded and stabilized prior
to installing the new composite liner system. In addition to providing containment for the wastestreams
discharged to the new LVWTS, the composite liner will also act as a cover system over underlying CCR
materials which remain. Stantec is conducting a geotechnical investigation to better characterize

properties of the existing CCR material and determine structural stability characteristics for the LVWTS.

IKEC also worked with Stantec to develop LRCP closure phasing and grading design options which
incorporate the new stormwater management controls and landfill runoff and leachate ponds. These
systems will either discharge via a stormwater outfall to Clifty Creek, an internal outfall to new
stormwater ditches built into the WBSP closure design, or discharge to the Ohio River through NPDES
Outfall 001. The proposed closure phasing was provided in March of 2020 and is included in Appendix
D.

Based on the work completed to date, IKEC and BMcD identified the following primary scope items:

¢ New concrete settling tank, constructed within the footprint of the existing WBSP, to settle boiler
slag and mill rejects and recycle water to the boiler slag sluicing system. This system is also
referred to as the BSHS. See Appendix A for preliminary sketches showing the tank location and
pond sections, as well as plan and section views of the structural components.

e Re-grading of boiler slag material to support construction of the new concrete settling tank and
LVWTS.

e New lined LVWTS constructed south of the concrete settling tank, which will treat non-CCR
wastestreams generated at the Clifty Creck Station. See Appendix D for preliminary plan and
section drawings prepared by Stantec.

e Chemical treatment systems for the concrete settling tank and new lined LVWTS to promote
settlement of fine particles and adjust pH if required.

e Diversion of offsite stormwater around the LRCP to a new stormwater outfall to support
impending pond closure activities. See Appendix D for preliminary concept sketches.

e New landfill stormwater runoff and leachate management systems as part of the LRCP closure

activities. See Appendix D for preliminary closure design concept sketches.

Each of the noted scope items is required to provide alternative treatment for the CCR and non-CCR
wastestreams that currently flow to the WBSP and LRCP and initiate closure of the unlined CCR surface
impoundments as required by the CCR Rule. The LVWTS, BSHS, and LRCP design features are

designed to prevent migration of wastewaters into the underlying CCR material, and IKEC believes these
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designs are environmentally responsible and will meet the intent of the Federal and State regulations
associated with the closure of the CCR surface impoundments. The remainder of the work required to
install the new ash handling technology, develop the new lined LVWTS, and develop the new water

handling systems for the LRCP is described further in Section 2.3 of this demonstration.

2.1.7  Technical Infeasibility of Obtaining Alternative Capacity prior to April 11,
2021

Based on the foregoing facts, IKEC cannot cease all CCR and non-CCR wastestreams and initiate closure
of the WBSP until the boiler slag handling conversion is complete and the new LVWTS is constructed,
and the non-CCR wastewater flows are directed to the new lined treatment system. Additionally, IKEC
cannot cease non-CCR wastestreams to the LRCP until the offsite stormwater flows are diverted and new
landfill runoff/leachate management system is constructed. IKEC began its selected compliance project
execution for Clifty Creek Station with scoping studies in 2015 and is in the process of negotiating either
an EPC or design-bid-build contract to execute this project. This work is in progress but has not yet been
completed. It is not technically feasible to procure the equipment, perform the necessary detailed design,
and complete the pre-outage construction activities for each the boiler slag and low-volume wastewater
projects and stormwater management systems over the course of the next six months. Consequently, it is
not possible to implement the measures discussed above in a manner that would be successful by April

11, 2021.

Thus, the conditions at Clifty Creek Station demonstrate that no alternative disposal capacity is available
on-site or off-site, satisfying the requirement of 40 CFR 257.103(f)(1)(1), and IKEC respectfully requests
a site-specific extension of the deadline to initiate closure of the CCR surface impoundments until the

date on which those actions are expected to be completed.

2.1.8  Justification for Time Needed to Complete Development of Alternative
Capacity Approach — § 257.103(f)(1)(iv)(A)(1)(iii)

The schedule for developing alternative disposal capacity is described in more detail in Sections 2.2 and
2.3. The milestones for progress are summarized in Table 2-6, below. IKEC is requesting an alternative
site-specific deadline of December 5, 2022 to cease receipt of wastestreams in the WBSP and initiate
closure of that facility and a deadline April 25, 2023, to cease receipt of wastestreams in the LRCP and
initiate closure of that facility. The primary factor affecting the compliance schedule at the Clifty Creek
Station is the ability to manage CCR and non-CCR wastestreams throughout construction in a way that
allows the plant to continue to meet the NPDES discharge limits. If IKEC were to consider alternative

temporary solutions to allow for the WBSP to be removed from service, such a measure would require the
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use of approximately 550 frac tanks to provide one day of storage capacity for these flows, not including
stormwater contributions. These tanks would require significant site development for containment
measures and significant interconnecting piping which would propose an unacceptable amount of
potential for leaks. Furthermore, assuming a solids content of 1% in the comingled wastestreams,
approximately five of these frac tanks would need to be removed and replaced each day. Instead, IKEC is
choosing to bypass the flows around the construction work area so that the south portion of the pond can

continue to handle these flows while construction is underway.

Additionally, as described earlier in this section IDEM has indicated to IKEC that they intend to approve
the closure activities under their RWS landfill program as a Type I landfill. There is potential for
extending the project schedule if IKEC has to work through multiple iterations of the design based on
feedback from IDEM. IKEC will progress with activities as allowed by IDEM; however, IKEC must
coordinate proposed pond closure work with IDEM and cannot proceed with major construction activities
without IDEM approval Proceeding without the required permitting approvals, as well as other various
construction activities notifications required by the RWS program, could result in potential violations and

enforcement action being brought against IKEC.

At the LRCP, IKEC must divert offsite stormwater around the pond limits in order for the landfill pond
work to proceed. Due to the expansive drainage area (over 500 acres) and large variability of these
stormwater flows, it is not feasible to capture the flows in frac tanks. Consequently, IKEC believes this
requested schedule represents the fastest technically feasible timeframe for compliance at Clifty Creek
Station, and these durations are faster than EPA’s assessment of the average time required to construct a
dry ash handling conversion and a non-CCR basin. For Clifty Creek Station’s specific case, these options
cannot be completed simultaneously due to site availability and operational constraints as the non-CCR
LVWTS are being constructed within the existing footprint of the WBSP and LRCP. IKEC has

overlapped these activities as much as feasible.

Table 2-6: Compliance Project Progress Milestones

Year or
Progress . .
Reporting Status Milestone Description IKEC Notes
Period
Selection of ash handling
solution and preparation of
request for alternative site-
2020 Completed specific deadline for initiation of
closure of the CCR Surface
Impoundments.
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Year or
Progre_ss Status Milestone Description IKEC Notes
Reporting
Period
on FEED study and detailed scope
2020 development and award EPC or
Schedule

detailed design contracts

April 30, 2021 Scheduled BSHS site prep construction
package awarded

BSHS/LVWTS equipment
procurement packages
oa;gg; 31, | scheduled | bid/awarded, BSHS/LVWTS
and LRCP construction
packages bid/awarded
BSHS site prep construction o . . .
complete, BSHS/LVWTS and The hillside diversion channel will

. LRCP construction underwa divert offsite stormwater flows
April 30, 2022 Scheduled with hillside (i.e. offsite Y around the west side of the LRCP to
stormwater) diversion channel the new stormwater outfall.
complete

Tie-in outages and startup of
LVWTS will be completed by the

October 31, BSHS/LVWTS foundations and | eng of the calendar year. Normal
5029 Scheduled equipment in place, BSHS flows of CCR and non-CCR
operational wastewater to the WBSP will cease
by December 5, 2022.
Normal flows of CCR and non-CCR
LVWTS operational, LRCP wastewater to the LRCP will cease
April 30,2023 | Scheduled management system closures are underway as well
constructed (those activities are not part of this
demonstration).

2.2 Detailed Schedule to Obtain Alternative Disposal Capacity

The required visual timeline representation of the schedule for the activities outlined in Sections 2.1.6 and

2.3 is included in Appendix C of this demonstration.

2.3 Narrative of Schedule and Visual Timeline

As shown in Appendix C and described in Sections 2.1.6 and 2.4, IKEC has already undertaken
significant planning steps towards initiating closure of the WBSP and the LRCP. This section of the
demonstration is focused on the remaining work necessary to obtain alternative disposal capacity for the
CCR and non-CCR wastestreams and initiate CCR surface impoundment closures at the Clifty Creek

Station. The durations shown in the schedule in Appendix C are based on a number of factors, including a
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50-hour per week construction schedule, the estimated volume of concrete to be installed for the settling
tank, piping quantities for the new concrete settling tank and LVWTS, and the estimated volume of

earthwork required.

Contract Negotiation: IKEC is currently working with BMecD to jointly develop the front-end

engineering deliverables for the project, develop specifications to procure the major equipment, perform
the required geotechnical/survey/pilot trenching/laser scanning/water sampling activities necessary to
support design, refine the project scope, and develop a target price to serve as the basis for either a
multiple-subcontract Engineer-Procure-Construct (EPC) contract or a design-bid-build contract. These
efforts involve completion of approximately 30% of the project design, as well as award of the contract
and are expected to be completed in November of 2020. This contracting method has been selected to
facilitate completing the project on a timeline that is as soon as technically feasible, consistent with the

CCR Rule.

Boiler Slag Handling and WBSP Modifications: Detailed engineering for the boiler slag treatment

equipment and LVWTS construction contracts will begin in November of 2020 after EPC or design-bid-
build contract is awarded and this work is scheduled to be completed in December of 2021 following
release of the electrical construction contract for bid. The design will be grouped into multiple work
packages and construction subcontracts to facilitate the required construction sequence. These work
packages include the site preparation efforts, pond closure, concrete settling tank (i.e. BSHS), and
mechanical/electrical construction for the ash transport water recycle system and LVWTS (and associated
chemical feed system). Permitting through the IDEM will include securing modifications to the NPDES
permit and securing Permits-to Install for the concrete settling tank and the LVWTS (and associated non-
CCR wastestream piping reroutes, chemical feed systems, and WBSP closure). Six months of permitting
time were included (note this covers both the boiler slag conversion and pond modification scope) and
will coincide in part with the end of the detailed engineering for each required phase. These permit
modifications must be completed before the associated construction of the BSHS concrete settling tank,
WBSP Closure and the new LVWTS construction is initiated. While IKEC is currently reflecting an
anticipated permitting timeframe of six months to secure permitting required to initiate closure, its
experience has been that permitting associated with CCR units is not normally secured within the six-
month timeframe indicated in Indiana regulations. Permitting timeframes have been closer to 12 months,
and at times longer, to secure permits associated with CCR units in Indiana. IKEC is committed to
working with IDEM to expedite project permitting in support of the timeline proposed herein but may

experience project schedule impacts as a result in a delay in receiving required permits.
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Preparation of equipment specifications for the pumps, chem feed system, overflow hoppers, and
electrical equipment will occur concurrently with detailed engineering beginning in the November of
2020. The electrical equipment (PCM and associated transformers) is the only long-lead item provided in
the schedule, and the remaining equipment procurement activities will be completed concurrent with this
duration. The civil construction contract will include site preparation, dewatering the portion of the
WHRBSP in the vicinity of the BSHS and LVWTS, installing piling and/or performing consolidation of
subgrade soils (to be determined during ongoing geotechnical investigation), construction of the concrete
settling tank, construction of the LVWTS, and closure of the CCR surface impoundments. This will likely
be divided into two contract scopes to support construction of the concrete settling tank and redirection of
the sluice flows concurrent with the required permitting efforts for the pond closure and LVWTS
construction, with the goal of the EPC contractor (or the design-bid-build engineer) to accelerate this
effort as much as possible. The mechanical/clectrical scope will include installation of the major utility
corridors (i.e. piping to/from the concrete settling tank and LVWTS), construction of the PCM at the
concrete settling tank, installation of the new recycle pumps, installation of new raceway/cable to power

the new equipment, and completion of balance of plant scope as required for the project.

The concrete settling tank construction will require close coordination between plant operations and the

contractor. This work will proceed in the following order once construction is underway:

e The contractor will divert stormwater flows around the construction area.

e The contractor will reroute the WBSP influent flows around the BSHS and LVWTS construction
area to the south. The contractor will dewater the north portion of the WBSP and place CCR
material within the footprint of the concrete settling tank as required to support preparation of the
subgrade. This area requires pre-loading (i.e. surcharge loading) to consolidate the CCR material
and subgrade soils in the area. This activity must occur after the sluice flow is rerouted
o The schedule duration is based on the contractor placing approximately 140,000 cubic yards

(CY) of CCR material as part of the surcharge loading effort. After the surcharge material is
placed, it will remain for 40-50 working days (approximately two months).

e The contractor will excavate approximately 75,000 CY of surcharge material as required to
support the new concrete settling tank foundation construction.

e The contractor will construct the concrete settling tank and recycle tank floor and walls along
with supporting system foundations. The construction duration shown in Appendix B is based on
an estimated 75,000 labor hours for the 9,100 CY of concrete (and associated rebar) required for

the project and is based on a crew working 50 hours per week. This work cannot start until the
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Permit-to-Install is received for the BSHS. During this time the contractor will also install the
PCM, transformer, and the chemical feed system foundations.

e The contractor will backfill the settling tank after the walls are complete. This activity is
anticipated to take a month to complete. Following this effort, the contractor will install, the
stackout area slab. The phasing of this work is anticipated to take approximately six weeks of
construction.

e After the foundations are completed and the mechanical construction contract is awarded, the
contractor will install the PDC, transformers, and necessary mechanical equipment. This will
include installation of the new pumps, chemical feed equipment, piping, and balance of plant
items necessary to support recycling the boiler slag ash transport water system. The mechanical
construction duration is based on an estimated 70,600 labor hours for the equipment installation
and 28,800 feet of piping required for the project and is based on a crew working 50 hours per
week. The piping installation will begin before the slag tank construction is completed, but the
equipment erection and piping will not be able to complete until approximately two months after
the tank walls are completed.

e The electrical construction will be performed concurrently, albeit slightly lagged to the
mechanical construction. The electrical construction duration is based on an estimated 29,700
labor hours for the 6,600 feet of raceway and 238,600 feet of cable (and associated terminations)
required for the project and is based on a crew working 50 hours per week. This work will be
completed at least two months after the PCM and transformers are set in place to allow for
terminations at those locations.

e The BSHS equipment startup and commissioning will take place over ten weeks following
completion of the mechanical and electrical BSHS construction but prior to finishing LVWTS
construction. This allows for sequential integration of Units 1-6 to transfer from wet to high
recycle system handling. At this point, the sluicing of boiler slag to the WBSP will cease, and the
high recycle rate system will be used for future handling of boiler slag at the Clifty Creek Station.

e During construction of the BSHS, the Contractor will proceed with construction of the LVWTS,
including re-grading the area and installing a composite liner system, slope protection, and new
pond outlet structure. CCR material removed from the LVWTS footprint will be used to regrade
the pond closure area, including around the concrete settling tank area. These construction
activities cannot proceed until IDEM approves the design and provides the permit to install these
facilities:

o The contractor will clear and grub the areas within the pond to be graded and install

stormwater diversion channels to reroute flow around the work areas.
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o The contractor will re-grade approximately 350,000 CY of material within the Phase 3
construction area (includes the LVWTS footprint). This schedule assumes that the CCR
material will not need to be double handled prior to compacting in place.

o The composite liner system will likely consist of a geosynthetic clay liner, 60-mil high-
density polyethylene geomembrane, geotextile, and 12-inches of suitable fill material.
Preliminary liner details are provided in Appendix D. Additionally, 18-inches of riprap will
be placed on the pond slopes and a minimum of 6-inches of concrete will be placed over the
bottom of the primary basin to facilitate cleanout. Installation of the liner system components
is planned to overlap as much as possible and finish two months after the grading operations.

e The contractor will install piping to reroute the non-CCR wastestreams to the LVWTS. This
activity will happen concurrently with the BSHS construction, and the tie-points (tees and valves)
will be installed as necessary during prior outages so that once the pond construction and NPDES
permit modifications are completed, the flows to the new LVWTS can be initiated.

e Ditches will be graded within the WBSP closure areca to convey flows from the LVWTS and
portions of the closed pond to a new outfall structure. The ditches will be lined with a CCR Rule
compliant cover system. This work will happen concurrently with the LVWTS and outfall
construction as shown in the schedule.

e Startup and commissioning of new LVWTS is expected to take four weeks to optimize the
chemical feed systems and cease use of the WBSP for non-CCR wastestreams. Startup cannot
commence until the liner system 1is installed and accepted by IDEM. In addition, the mechanical

and electrical construction scopes will also need to be completed.

LRCP Pond Modifications: Detailed engineering for the LRCP modifications will be performed

concurrently with the BSHS/WBSP Modifications. The design will be grouped into work packages as

needed to meet the compliance deadlines. The work packages include:

e (rading in a new stormwater ditch to divert offsite runoff around the LRCP to a new stormwater
outfall south of the LRCP (approximately 140,000 CY of cut/fill).

e Dredging material from the proposed footprint of the new lined leachate and stormwater
treatment systems (approximately 190,000 CY).

e Installing a new berm (approximately 69,000 CY of cut/fill) for the west leachate collection pond
upstream of the leachate and stormwater treatments systems. The collection pond (5.8 acres) will
accept landfill flows during construction of the treatment systems and will receive a composite

liner system consisting of a geosynthetic drainage layer, GCL, flexible membrane liner,
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geotextile, and 12-inch protective cover layer. The collection pond will eventually overflow to the
treatment pond.

e Installing a new berm (approximately 60,000 CY of cut/fill) within the footprint of the dredged
area for the sediment pond. The sediment pond (6.6 acres) will also receive a composite liner
system as described for the leachate collection pond. The sediment pond will overflow to a ditch,
which will tie into Outfall 001. The ditch will be constructed in the LRCP closure arca and
capped with the LRCP cover system.

¢ [nstalling a new berm (approximately 28,000 CY of cut/fill) within the footprint of the dredged
area for the leachate treatment pond. The treatment pond (2.1 acres) will overflow to the sediment
pond and will also receive a composite liner system.

e Installing a new leachate collection pond (2.0 acres) on the east side of the landfill. The new
perimeter berm will require approximately 18,000 CY of cut/fill and will also receive a composite
liner system. The east leachate collection pond will have the capability to overflow via an internal

outfall to stormwater ditches which will be incorporated into the WBSP closure design.

Once the landfill ponds are in place the remaining LRCP area may be closed. IKEC will continue to work
toward manners in which it can expedite the ultimate closure of the LRCP and provide regular updates

per the requirement of the CCR Rule.

2.4 Progress Narrative Toward Obtaining Alternative Capacity

In the preamble to the final Part A rule, EPA explains that this “section [of the workplan] must discuss all
of the steps taken, starting from when the owner or operator initiated the design phase all the way up to
the current steps occurring while the workplan is being drafted.” 85 Fed. Reg. at 53,544, The discussion
also must indicate where the facility currently is on the timeline and the processes that are currently being

undertaken at the facility to develop alternative capacity. 85 Fed. Reg. at 53,545.

As described in Section 2.1.6 and as shown in Appendix C, IKEC has made considerable progress in
developing a path forward for obtaining alternative disposal capacity for the CCR and non-CCR
wastestreams at the Clifty Creek Station that are currently managed in the WBSP and LRCP. IKEC,
Stantec, and BMc¢D have gone through multiple iterations of the project scoping and cost estimate
development in order to find the best compliance solution for the plant. BMcD and IKEC have completed
the project scoping and cost estimate development efforts, have selected the preferred compliance
solution for the plant, and are finalizing the contracting approach. Water sampling efforts and preliminary
design has been completed for the BSHS, laser scans have been completed in the boiler areas, and the

BSHS geotechnical investigation has been completed. IKEC did not have a CCR closure trigger for the
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WBSP, which is an eligible unlined CCR surface impoundment, prior to the release of the updated CCR
Rule (4 Holistic Approach to Closure Part A: Deadline To Initiate Closure), which was proposed (pre-
published) on November 4, 2019, and finalized by EPA on August 28, 2020.

The LRCP has experienced a statistically significant level above a groundwater protection standard for
Appendix IV parameters. As a result, an assessment of corrective measures was completed, which
identified the most feasible corrective measures for the unit, but also identified additional field work that
was needed to better understand site conditions prior to selecting and subsequently implementing the

appropriate corrective measure. That field work continues, and includes:

1. Conducting additional characterization of the groundwater near the LRCP through a more
expansive monitoring scheme. Additional groundwater monitoring wells were installed at the
IKEC property line to determine if groundwater leaving the IKEC site exhibited similar
concentrations of CCR groundwater parameters to the wells observed to be exceeding GWPS. To
date, none of the wells at the IKEC property line have been found to exhibit similar
concentrations of the CCR parameters.

2. Continuing to collect groundwater elevation information at various points across the site to help
better understand the groundwater dynamics near the unit.

3. Assessing manners in which to effectively manage stormwater run-on from property not owned
by IKEC to support redirecting stormwater away from the unit.

4. Collecting additional geotechnical data to further define the unit’s subsurface characteristics.
IKEC is reflecting that progress in semiannual Remedy Selection Progress Reports, which will be

updated in December 2020.

Separately, IKEC determined it was appropriate to pause before executing its CCR/ELG compliance
strategy prior to learning how the continued development of those rules could ultimately impact that
strategy. For example, revisions being made to the bottom ash transport water requirements in the ELG
rule were anticipated to impact the manner in which IKEC would manage its operation once the rule was
issued final. It is imperative given the physical constraints of the facility that IKEC’s CCR Rule
compliance strategy, which will result in numerous plant modifications, would also enable the plant to

meet the requirements of the revised ELG rule (85 Fed. Reg. 64,650 (October 13, 2020).
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3.0 DOCUMENTATION AND CERTIFICATION OF COMPLIANCE

To demonstrate that the criteria in 40 C.F.R. § 257.103(f)(1)(iii) has been met, the following information
and submissions are submitted pursuant to 40 C.F.R. § 257.103(f)(1)(iv)}(B) to demonstrate that the CCR

surface impoundments are in compliance with the CCR Rule.

3.1 Owner’s Certification of Compliance

In accordance with 40 CFR § 257.103(f)(1)(1X(C), | hereby certify that, based on my inquiry of those
persons who are immediately responsible for compliance with environmental regulations for the Clifty
Creek Station, the CCR surface impoundments are in compliance with all of the requirements contained
in 40 CFR §257 Subpart D - Standards for the Disposal of Coal Combustion Residuals in Landfills and
Surface Impoundments. Clifty Creek’s CCR compliance website is up-to-date and contains all the

necessary documentation and notification postings.

INDIANA-KENTUCKY ELECTRIC CORPORATION

4.

J .@A{chael Brown
Environmental, Safety & Health Director
November 17, 2020

3.2 Visual Representation of Hydrogeologic Information -
§ 257.103(F)(1)(iv)}(B)(2)
Consistent with the requirements of § 257.103(H)(1)(av)(B)(2)(1) — (ii1), IKEC has attached the following

items to this demonstration:

e  Map(s) of groundwater monitoring well locations in relation to the CCR unit (Appendix E1 — see
Figures §-10)

e Well construction diagrams and drilling logs for all groundwater monitoring wells (Appendix E1
- see Appendix B)

e  Maps that characterize the direction of groundwater flow accounting for seasonal variations

(Appendix E2)
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3.3 Groundwater Monitoring Results - § 257.103(f)(1)(iv)}(B)(3)

The groundwater monitoring data through the first 2020 semi-annual sampling event is summarized in the

table included as Appendix E3.

3.4 Description of Site Hydrogeology - § 257.103(f)("1)(iv)(B)(4)

Appendix D1 includes a description of the site hydrogeology (see Section 3.0) and stratigraphic cross-

sections of the site are included as Appendix E4.

3.5 Corrective Measures Assessment - § 257.103(f)(1)(iv)(B)(5)

Background sampling for the WBSP and LRCP occurred between January of 2016 and August of 2017
with nine independent samples collected. The first semiannual detection monitoring samples were
collected in March of 2018. The WBSP remains in detection monitoring. Based on the results of the
ongoing groundwater monitoring program, an assessment of corrective measures is not currently required

for the WBSP.

For the LRCP, the first assessment monitoring samples were collected in October of 2018. Statistically
significant levels were confirmed for Boron and Molybdenum in wells CF-15-08 and CF-15-09. During
the 2019 groundwater sampling and analysis it was confirmed that Boron levels exceeded the GWPS in
wells CF-15-08 and CF-15-09 and Molybdenum exceeded the GWPS in well CF-15-08. An assessment of

corrective measures was completed in September of 2019 and is included as Appendix ES.

3.6 Remedy Selection Progress Report - § 257.103(f)(1)(iv)(B)(6)

As noted above, an assessment of corrective measures and resulting remedy selection efforts are not
currently required for the WBSP. The remedy selection progress report for the LRCP is included as
Appendix E6.

3.7  Structural Stability Assessment - § 257.103(f)(1)(iv)(B)(7)
Pursuant to § 257.73(d), the initial structural stability assessment report for the CCR surface
impoundments was prepared in October 2016 and is included as Appendix E7. As required for

compliance, another stability assessment will be completed in October 2021.

3.8 Safety Factor Assessment - § 257.103(f)(1)(iv)(B)(8)
Pursuant to § 257.73(e), the initial safety factor assessment report for the CCR surface impoundments was
prepared in October 2016 and is included as Appendix E8. As required for compliance, another stability

assessment will be completed in October 2021.

3-2 Burns & McDonnell
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Clifty Creek CCR Surface Impoundment
Extension Request Conclusion

40 CONCLUSION

Based upon the information submitted in this demonstration, IKEC has demonstrated that the WBSP and
LRCP at the Clifty Creek Station qualify for a site-specific alternative deadline for the initiation of
closure as allowed by 40 CFR §257.103(f)(1).

Therefore, IKEC requests that EPA approve this demonstration, thereby granting the alternative deadline
of December 5, 2022, to cease routing all CCR and non-CCR wastestreams to the WBSP and April 25,
2023, to cease routing all CCR and non-CCR wastestreams to the LRCP and initiate closure of these CCR
surface impoundments. Following approval of this demonstration, IKEC will update the closure plan for
the impoundments to further reflect the schedule and the methods identified herein. There are several
variables that could impact the construction of the concrete settling tank, the new lined LVWTS, the new
landfill runoff/leachate management system and the initiation of closure of the CCR surface
impoundments, including delays in re-grading efforts associated with weather, contractor efficiency, the
actual total volume of earthwork to be completed, and delays in securing any applicable state or federal
permits. IKEC will update EPA on the project and any potential schedule impacts as part of the semi-
annual progress reports required at 40 CFR § 257.103(f)(1)(x), and if a need for a later compliance
deadline is determined, IKEC will seek additional time as described in 40 CFR § 257.103(£)(1)(vii).

4-1 Burns & McDonnell
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APPENDIX A — SITE PLANS AND PRELIMINARY DESIGN FIGURES
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Scals For Microfilming
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APPENDIX B - WATER BALANCE
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iD Task Name Duration Start Finish 2020 2021 2022 2023
1 2 4 1 2 3 4 1 2 4 2 4
1 | CCR Compliance Efforts 2097 days Fri4/17/15 Sun 4/30/23
2 Final CCR Rule Published in Federal Register 0 days Fri4/17/15 Frid4/17/15
3 Background Groundwater Sampling 413 days Fri 1/1/16 Tue 8/1/17
4 Completed Liner Documentation 0 days Mon 10/10/16 Mon 10/10/16
5 Prepared Surface Impoundment History of Construction 0 days Mon 10/10/16 Mon 10/10/16
6 First Detection Monitoring Samples 0 days Thu 3/1/18 Thu 3/1/18
7 Assessment Monitoring Program (LRCP) - First Round 0 days Mon 10/1/18 Mon 10/1/18
8 Assessment Monitoring Program - Second Round 0 days Mon 4/1/19 Mon 4/1/19
9 Assessment Monitoring Program - Third Round 0 days Tue 10/1/19 Tue 10/1/19
10 Assessment Monitoring Program - Fourth Round 0 days Wed 4/1/20 Wed 4/1/20 » 4/1
11 Assessment Monitoring Program - Fifth Round 0 days Thu 10/1/20  Thu 10/1/20 % 10/1
12 EPA Published Final ELG Rule and CCR Holistic Approach to 0 days Fri 8/28/20 Fri 8/28/20 o 8/28
Closure Part A Rule
13 Semi-Annual Progress Report #1 0 days Fri4/30/21 Fri4/30/21 4+ 4/30
14 Semi-Annual Progress Report #2 0 days Sun 10/31/21 Sun 10/31/21 4 10/31
15 Semi-Annual Progress Report #3 0 days Sat4/30/22  Sat4/30/22 3w 4/30
16 Semi-Annual Progress Report #4 0 days Mon 10/31/22 Mon 10/31/22  10/31
17 Cease Sluicing Boiler Slag to WBSP (BSHS in service) 0 days Mon 10/10/22 Mon 10/10/22 % 10/10
18 Cease non-CCR flows to WBSP (LVWTS in service) and 0 days Mon 12/5/22 Mon 12/5/22 ¢ 12/5
initiate WBSP closure
19 Cease non-CCR flows to LRCP 0 days Tue 4/25/23  Tue 4/25/23 4/25
20 Semi-Annual Progress Report #5 0 days Sun 4/30/23  Sun 4/30/23 4/30
21 | Budgetary and Feed Study 125 days Tue 5/26/20 Mon 11/16/20
22 Perform Laser Scan & Transmit Results 3 days Tue 5/26/20 Thu 5/28/20
23 Complete Initial Geotechnical Investigation 80 days Mon 6/1/20  Fri9/18/20
24 Prepare Scope Documents and Subcontract Packages 30 days Mon 7/20/20 Fri 8/28/20
25 Subcontractor Budget Quotes 35 days Mon 8/31/20 Fri 10/16/20
26 Finalize Estimate and Report 15 days Tue 10/20/20 Mon 11/9/20
27 Owner Review & Board Approval 15 days Tue 10/27/20 Mon 11/16/20
28 | Permitting 275 days Mon 1/4/21 Fril/21/22
29 IDEM Permit to Install Application - BSHS 65 days Mon 1/4/21  Fri4/2/21
30 IDEM Permit to Install Approval - BSHS 135 days Mon 4/5/21  Fri 10/8/21
31 IDEM Permit to Install Application - LVWTS/WBSP Closure 65 days Mon 1/4/21  Fri4/2/21
32 IDEM Permit to Install Approval - LVWTS/WBSP Closure 135 days Mon 4/5/21  Fri 10/8/21
33 Prepare Application for NPDES Permit Modifications 65 days Mon 4/19/21 Fri7/16/21
34 IDEM Review/Approval of NPDES Permit Modification 135 days Mon 7/19/21 Fri1/21/22
35 | BSHS, LVWTS & Pond Closure - Procurement 409 days Tue 11/17/20 Fri 6/10/22 ;
36 Phase 1 - Gypsum Stackout/Pond Closure 140 days Tue 11/17/20 Mon 5/31/21 }
37 Develop Drawings and Specs 50 days Tue 11/17/20 Mon 1/25/21
38 Owner Review/lIssue Bid Package 25 days Tue 1/26/21 Mon 3/1/21
Task External Tasks Manual Task Finish-only i
Project: Clifty Creek CCR Surface Impoundments Split External Milestone Duration-only Deadline 4
Extension Demonstration Milestone Inactive Task Manual Summary Rollup Progress
Date: Mon 11/16/20
Summary Inactive Milestone Manual Summary Manual Progress
Project Summary Inactive Summary Start-only i
Page 1
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ID Task Name Duration Start Finish 2020 2022 2023
4 1 2 3 4
39 Bid Period 15 days Tue 3/2/21 Mon 3/22/21
40 Bid Evaluation/Award 20 days Tue 3/23/21 Mon4/19/21
41 Pre-Plan, Procure, and Mobilize 30 days Tue 4/20/21 Mon 5/31/21
42 Phase 2 - BSHS 409 days Tue 11/17/20 Fri6/10/22 i
43 BSHS Site Preparation - Procurement 135 days Tue 11/17/20 Mon 5/24/21
44 Develop Drawings and Specs 50 days Tue 11/17/20 Mon 1/25/21
45 Owner Review/lIssue Bid Package 25 days Tue 1/26/21 Mon 3/1/21
46 Bid Period 15 days Tue 3/2/21 Mon 3/22/21
47 Bid Evaluation/Award 20 days Tue 3/23/21 Mon4/19/21
48 Pre-Plan, Procure, and Mobilize 25 days Tue 4/20/21 Mon 5/24/21
49 BSHS Foundations & Underground Utilities Construction 260 days Tue 11/17/20 Mon 11/15/21
- Procurement
50 Develop Drawings and Specs 170 days Tue 11/17/20 Mon 7/12/21
51 Owner Review/lIssue Bid Package 20 days Tue 7/13/21  Mon 8/9/21
52 Bid Period 20 days Tue 8/10/21 Mon 9/6/21
53 Bid Evaluation/Award 20 days Tue 9/7/21 Mon 10/4/21
54 Pre-Plan, Procure, and Mobilize 30 days Tue 10/5/21 Mon 11/15/21
55 BSHS Major Electrical Equipment - Procurement 365 days Mon 1/18/21 Fri 6/10/22 i
56 Develop Bid Documents/issue Bid Package 40 days Mon 1/18/21 Fri3/12/21
57 Bid Period 30 days Mon 3/15/21 Fri4/23/21
58 Review, Negotiate and Award 25 days Mon 4/26/21 Fri5/28/21
59 Review and Approve Submittals 65 days Mon 5/31/21 Fri8/27/21
60 Fabricate/Deliver to Site 270 days Mon 5/31/21 Fri6/10/22
61 BSHS/LVWTS Mechanical Construction - Procurement 245 days Fri1/29/21 Thu 1/6/22 1
62 Develop Drawings and Specs 80 days Fri 1/29/21 Thu 5/20/21
63 Owner Review/lIssue Bid Package 45 days Fri5/21/21 Thu 7/22/21
64 Bid Period 30 days Fri 7/23/21 Thu 9/2/21
65 Bid Evaluation/Award 25 days Frigo/3/21 Thu 10/7/21
66 Pre-Plan, Procure, and Mobilize 65 days Fri 10/8/21 Thu1/6/22 = R
67 BSHS/LVWTS Electrical Construction - Procurement 195 days Mon 8/16/21 Fri5/13/22
68 Develop Drawings and Specs 60 days Mon 8/16/21 Friit/5/22 L0 e B
69 Owner Review/Issue Bid Package 25 days Mon 11/8/21 Fri 12/10/21
70 Bid Period 30 days Mon 12/13/21 Fri1/21/22
71 Bid Evaluation/Award 30 days Mon 1/24/22 Fri3/4/22
72 Pre-Plan, Procure, and Mobilize 50 days Mon 3/7/22  Fri5/13/22
73 Phase 2 & 3 - Pond Closure/LVWTS 185 days Mon 1/4/21 Fri9/17/21
74 LVWTS Modifications & Site Finishing Construction - 185 days Mon 1/4/21 Fri9/17/21
Procurement
75 Develop Drawings and Specs 50 days Mon 1/4/21  Fri3/12/21
76 Owner Review/Issue Bid Package 25 days Mon 3/15/21 Fri4/16/21
Task External Tasks Manual Task Finish-only i
Project: Clifty Creek CCR Surface Impoundments Split External Milestone Duration-only Deadline 4
Extension Demonstration Milestone Inactive Task Manual Summary Rollup Progress
Date: Mon 11/16/20
Summary Inactive Milestone Manual Summary Manual Progress
Project Summary Inactive Summary Start-only

Page 2
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ID Task Name Duration Start Finish 2020 2022 2023
4 1 1 2 3 2 3 4
77 Bid Period 30 days Mon 4/19/21 Fri5/28/21
78 Bid Evaluation/Award 30 days Mon 5/31/21 Fri7/9/21
79 Pre-Plan, Procure, and Mobilize 50 days Mon 7/12/21 Fri9/17/21
80 | LRCP Water Redirects/Pond Closure - Procurement 199 days Tue 11/17/20 Fri 8/20/21
81 Develop Drawings and Specs 84 days Tue 11/17/20 Fri3/12/21
82 Owner Review/Issue Bid Package 25 days Mon 3/15/21 Fri4/16/21
83 Bid Period 30 days Mon 4/19/21 Fri5/28/21
84 Bid Evaluation/Award 30 days Mon 5/31/21 Fri7/9/21
85 Pre-Plan, Procure, and Mobilize 30 days Mon 7/12/21 Fri8/20/21
86 | BSHS, LVWTS & Pond Closure - Construction 399 days Tue 5/25/21 Fri12/2/22
87 Phase 1 - Gypsum Stackout/Pond Closure 64 days Tue 6/1/21 Fri8/27/21
88 Install Erosion Controls/Clear & Grub 10 days Tue 6/1/21 Mon 6/14/21
89 Ash Grading 10 days Tue 6/15/21 Mon 6/28/21
90 Install Cover System 40 days Tue 6/29/21 Mon 8/23/21
91 Access Road Paving 10 days Tue 6/29/21 Mon 7/12/21
92 Seed & Mulch 4 days Tue 8/24/21  Fri8/27/21
93 Phase 2 - BSHS 374 days Tue 5/25/21 Fri 10/28/22 1
94 BSHS Site Preparation - Construction 125 days Tue 5/25/21 Mon 11/15/21
95 Install Erosion Controls/Clear & Grub 10 days Tue 5/25/21 Mon 6/7/21
96 Divert Incoming Flows Around Work Area 30 days Tue 6/8/21 Mon 7/19/21
97 Dewater Work Area 15 days Tue 7/6/21 Mon 7/26/21
98 Stockpile Material for Surcharge 50 days Tue 7/6/21 Mon 9/13/21
99 Surcharge Loading 45 days Tue 9/14/21 Mon 11/15/21
100 Rough Grade Area for PCM, Chem Feed & Major Utility 20 days Tue 6/8/21 Mon 7/5/21
Corridor
101 BSHS/LVWTS Foundations & Underground Utilities - 200 days Tue 11/16/21 Mon 8/22/22 1
Construction
102 Excavate Surcharge Material 30 days Tue 11/16/21 Mon 12/27/21
103 Prep Settling Tank Subgrade 20 days Tue 12/28/21 Mon 1/24/22
104 Build Settling Tank Foundation Slab 50 days Tue 1/25/22 Mon 4/4/22
105 Chem Feed, PCM, and Transformer Foundations 10 days Tue 2/15/22 Mon 2/28/22
106 Build Settling Tank Walls 90 days Tue 4/5/22 Mon 8/8/22 [
107 Backfill Settling Tank (after outer walls are complete}) 15 days Tue 7/12/22 Mon 8/1/22
108 Stackout Slab Foundation 15 days Tue 8/2/22 Mon 8/22/22
109 BSHS/LVWTS Mechanical 195 days Fril/7/22 Thu 10/6/22 :
110 Set PCM 5 days Mon 6/13/22 Fri6/17/22 ‘?V
111 BSHS/LVWTS Electrical 120 days Mon 5/16/22  Fri 10/28/22
112 BSHS Startup & Commissioning 50 days Mon 8/1/22  Fri 10/7/22
113 Phase 2 & 3 - Pond Closure/LVWTS 300 days Mon 10/11/21 Fri 12/2/22
114 LVWTS Modifications & Site Finishing - Construction 300 days Mon 10/11/21 Fri 12/2/22
Task External Tasks Manual Task Finish-only i
Project: Clifty Creek CCR Surface Impoundments Split External Milestone Duration-only Deadline
Extension Demonstration Milestone Inactive Task Manual Summary Rollup Progress
Date: Mon 11/16/20
Summary Inactive Milestone Manual Summary Manual Progress
Project Summary Inactive Summary Start-only
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ID Task Name Duration Start Finish 2020 2021
4 1 4
115 Clear & Grub 15 days Mon 10/11/21 Fri 10/29/21
116 Stormwater Diversion Channels 15 days Mon 11/1/21 Fri11/19/21
117 Ash Grading (includes LVWTS footprint) 205 days Mon 11/22/21 Fri9/2/22
118 Install LVWTS Composite Liner System 90 days Mon 7/4/22  Fril1/4/22
119 Install New Stormwater Outfall 20 days Mon 10/10/22 Fri11/4/22
120 Install Cover System {for portions required to convey 195 days Mon 2/21/22 Fri11/18/22
flow from LVWTS to new outfall structure - Phase 4
closure completion is not material to the
demonstration)
121 Seed & Mulch 10 days Mon 11/21/22 Fri12/2/22
122 LVWTS Startup & Commissioning 20 days Mon 11/7/22  Fri12/2/22
123 | LRCP Construction Activitities 438 days Mon 8/23/21 Tue 4/25/23
124 Install Erosion Controls/Clear & Grub 15 days Mon 8/23/21 Fri9/10/21
125 Dredge Portion of LRCP 77 days Mon 9/13/21 Tue 12/28/21
126 Install Offsite Stormwater Diversion Ditch 60 days Wed 12/29/21 Tue 3/22/22
127 Construct West Landfill Collection Pond 60 days Wed 3/23/22 Tue 6/14/22
128 Install New Leachate Collection System 20 days Wed 6/15/22 Tue 7/12/22
129 install Landfiil Temporary Cover 45 days Wed 7/13/22 Tue 9/13/22
130 Ash Grading 20 days Wed 7/13/22 Tue 8/9/22
131 Temporary Soil Cover 15 days Wed 8/10/22 Tue 8/30/22
132 Seed & Mulch 10 days Wed 8/31/22 Tue 9/13/22
133 Install East Leachate Collection Pond 20 days Wed 9/14/22 Tue 10/11/22
134 Construct Landfill Sediment Pond 60 days Wed 10/12/22 Tue 1/3/23
135 Construct West Leachate Collection Pond 25 days Wed 1/4/23  Tue 2/7/23
136 Construct Landfill Treatment Pond 30 days Wed 2/8/23  Tue 3/21/23
137 Install Cover System (for portions required to convey flow 25 days Wed 3/22/23 Mon 4/24/23
from new landfill ponds to existing outfall structure)
138 Flows diverted from LRCP (final closure activities happening 0 days Tue 4/25/23  Tue 4/25/23 % 4/25
after this date are not material to the demonstration)
Task External Tasks Manual Task Finish-only i
Project: Clifty Creek CCR Surface Impoundments Split v External Milestone Duration-only Deadline
Extension Demonstration Milestone Inactive Task Manual Summary Rollup Progress
Date: Mon 11/16/20
Summary Inactive Milestone Manual Summary Manual Progress
Project Summary Inactive Summary Start-only
Page 4
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APPENDIX E1 - GROUNDWATER MONITORING SYSTEM
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Stantec Consulling Services Inc.
11687 Lebanon Road, Cincinnati OH 45241

November 13, 2018
File: 175534018
Revision 1

Indiana-Kentucky Electric Corporation
3932 U.S. Route 23

P.O. Box 468

Piketon, Ohio 45661

RE: Groundwater Monitoring System
CCR Landfill, West Boiler Slag Pond, and Landfill Runoff Collection Pond
EPA Final Coal Combustion Residuals (CCR) Rule
Clifty Creek Station
Madison, Jefferson Counly, indiana

1.0 PURPOSE

This letter documenfts Stantec’s cerfification of the groundwater monitoring system designed and
constructed by Applied Geology and Environmental Science, Inc. {AGES) for the Indiana-
Kentucky Electric Corporation {IKEC) Clifty Creek Station's CCR Landfill, West Boiler Slag Pond
(WBSP}), and Landfill Runoff Collection Pond {LRCP). The EPA Final CCR Rule requires owners or
operators of CCR landfills and surface impoundments fo install a groundwater moniforing system
as per 40 CFR 257.91.

2.0 GROUNDWATER MONITORING SYSTEM - REQUIREMENTS

The performance stfandard listed in 40 CFR 257.91{a) requires that the groundwater monitoring
system consist of sufficient number of wells, installed at appropriate locations and depths, to yield
groundwater samples from the uppermost aquifer that:

(1} Accurately represents the quality of background groundwater that has not been affected
by leakage from a CCR unif, and

(2) Accurately represents the quality of groundwater passing the waste boundary of the CCR
unit, by installing the downgradient monitoring system at the waste boundary ensuring
detection of groundwater contamination in the uppermost aquifer. All potential
contaminant pathways must be monitored.

In accordance with 40 CFR 257.21{b}, the number, spacing, and depths of the moniftoring system
shall be determined based on site-specific technical information such as:

(1} Aquifer thickness, groundwater flow rate, groundwater flow direction including seasonal
and femporal fluctuations in groundwater flow, and

(2) Saturated and unsafurated geologic units and fill materials overlying the uppermost
aquifer, and materials comprising the confining unit defining the lower boundary of the
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November 13, 2018
Page 2 of 7

Re: Groundwater Monitoring System
CCR Landfill, West Boiler Slag Pond, and Landfill Runoff Collection Pond
EPA Final Coal Combustion Residuals (CCR) Rule
Clifty Creek Station
Madison, Jefferson County, Indiana

uppermost aquifer, including, but not limited fo, thicknesses, stratigraphy, lithology,
hydraulic conductivities, porosities, and effective porosities.

40 CFR 257.91(c) sftates that the groundwater moniforing sysfem must include the minimum
number of monitoring wells necessary to meet the performance standards of 40 CFR 257.91{a]),
based on the site-specific information in 40 CFR 257.91{b). The groundwafer moniforing system
must consist of a minimum of one upgradient and fthree downgradient monitoring wells with
additional monitoring wells as necessary to accurately represent the quality of background
groundwater that has not been affected by leakage from the CCR unit and the quality of
groundwater passing the waste boundary of the CCR unit.

The owner of multiple CCR unifs may install a single multiunit groundwater moniftoring sysfem fo
monitor mulfiple CCR unifts per Section 40 CFR 257.91{d). It must be equally as capable of
detecting monifored constituents at the waste boundary of the CCR unit as the individual
groundwater moniforing system defined in 40 CFR 257.91{a), {b}, and {c) for each CCR unit based
on number, spacing, and orientation of each CCR unif, hydrogeologic setting, sife histfory, and
engineering design of the CCR unif. If the owner or operafor elects to install a mulfiunit
groundwater monitoring sysfem, and if the mulfiunit system includes af least one existing unlined
CCR surface impoundment as defermined by §275.71{a), and if at any time after October 19,
2015 the owner or operator defermines in any sampling event that the concenirations of one or
more constituents listed in appendix IV to this part are detected at staftistically significant levels
above the groundwater protection stfandard established under 40 CFR 257.95(h) for the mulfiunit
system, then all unlined CCR surface impoundments comprising the multiunit groundwater
monitoring system are subject tfo the closure requirements under §257.101(a) to refrofit or close.

40 CFR 257.91(e} staftes that the moniforing wells must be cased in a manner that maintains the
integrity of the moniforing well borehole. The casing must be screened or perforated and packed
with gravel or sand, where necessary, to enable collection of groundwater samples. The annular
space above the sampling depth must be sealed to prevent contamination of samples and the
groundwater.

3.0 SUMMARY OF FINDINGS

Stantec personnel reviewed the Coal Combustion Residuals Regulafion, Monitoring Well
Installation Report (MWIR), Indiana-Kentucky Electric Corporation, Clifty Creek Station, Madison,
Indiana {AGES, October 2016, Revision 1.0 October 2018). Each of the four sections of 40 CFR
257.91, as shown above in Secfion 2.0 of this certification lefter, is detailed below fo evaluate
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November 13, 2018
Page 3 of 7

Re: Groundwater Monitoring System
CCR Landfill, West Boiler Slag Pond, and Landfill Runoff Collection Pond
EPA Final Coal Combustion Residuals (CCR) Rule
Clifty Creek Station
Madison, Jefferson County, Indiana

compliance. The sections, tables, figures, and appendices detailed in the following paragraphs
refer to the MWIR.

40 CFR 257.91{q])

Performance standard. The groundwater monitoring system must consist of a sufficient
number of wells, installed at appropriate locations and depths, to yield groundwater samples
from the uppermost aquifer that:

(1) Accurately represents the quality of background groundwater that has not been
affected by leakage from a CCR unit, and

(2} Accurately represent the quality of groundwater passing the waste boundary of the
CCR unit.  The downgradient monitoring system must be installed at the waste
boundary that ensures detection of groundwater contamination in the uppermost
aquifer. All potential contaminant pathways must be monitored.

This standard is met if §§257.91(b) through {e) are met. §§257.91{b), {c). (d}), and {e) are discussed
below.

40 CFR 257.91(b)

The number, spacing, and depths of the monitoring systems shall be determined based on
site-specific technical information such as:

(1} Aquifer thickness, groundwater flow rate, groundwater flow direction including
seasonal and temporal fluctuations in groundwater flow, and

(2} Saturated and unsaturated geologic units and fill materials overlying the uppermost
aquifer, and materials comprising the confining unit defining the lower boundary of the
uppermost aquifer, including, but not limited fo, thicknesses, sfratigraphy, lithology,
hydraulic conductivities, porosities, and effective porosities.

The geology and hydrogeology for each CCR unit is discussed based on historical data in Section
3.0. The uppermost aquifer for each is idenfified using subsurface sfratigraphy and the
hydrogeologic study report (AGES, 2007} performed fo support the landfill permif. Generalized
geologic cross-sections are included as Figures 3, 5, and 7 {AGES, 2018). Tables 4 and 5 are the
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summaries of the slug fests performed for the CCR Landfill and LRCP and the WBSP, respectively.
The aquifer festing results performed in May 2016 are included in Appendix F.

Section 4.2 ouflines the evaluafion of the exisfing well and piezometer dafa fo estimatfe
groundwater depth in the uppermost aquifer and likely groundwater flow direction. Six additional
geofechnical borings were performed in the CCR units per Section 4.3. One boring was located
downgradient of the southwest end of the CCR Landfill and LRCP with three borings performed in
background areas for the units. Two soil borings were performed at the WBSP. The soil borings
were intended fo obtain more detailed subsurface geoclogy and fo idenftify location, thickness,
and composifion, of the uppermost aquifer. Soil samples from three borings were the basis of the
grain-size analyses used to design the monitoring well screens and filfer packs for two background
monitoring wells af the CCR Landfill and LRCP multiunit system and one monitoring well at the
WBSP (Section 4.4 and Appendix A}.

40 CFR 257.91(c)

the groundwater monitoring system must include the minimum number of monitoring wells
necessary fo meet the performance standards of 40 CFR 257.91(a}, based on the site-
specific information in 40 CFR 257.91(b). The groundwater monitoring system must consist
of a minimum of one upgradient and three downgradient monitoring wells with additional
monitoring wells as necessary to accurately represent the quality of background
groundwater that has not been affected by feakage from the CCR unit and the quality of
groundwater passing the waste boundary of the CCR unit.

Section 4.6 outlines the monitoring well networks for each CCR unit fo meet this requirement.

For the CCR Landfill and LRCP mulfiunit system, six monitoring wells were installed in 2015. Section
3.1 describes the underlying soil strafigraphy and hydrogeologic condifions of the combined unit.
A groundwater divide is located in the valley where the CCR Landfill is located with groundwater
flowing to the northeast or southwest within the confined bedrock valley. At the southwestern end
of the combined unif, three downgradient monitoring wells were installed. Three monitoring wells
were installed outside the hydrologic influence of the combined unit and the WBSP fo serve as
background moniforing wells. Section 4.6.1 and Table 2 lists the eight moniforing wells in the CCR
network as three downgradient and six background {or background/intermediate). Figures 1, 5, 6,
and 10 show the groundwater monitoring well locations for the CCR Landfill and LRCP multiunit
system.
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The WBSP’'s groundwater monitoring network is described in Section 4.6.2 and Table 3. Ten
monitoring wells were installed around the WBSP perimefer in late 2015 and early 2014, Three
monitoring wells are noted as upgradient, while seven are listed as downgradient. Figures 7, 8,
and 9 show the groundwater moniftoring well locafions of the WBSP.

As discussed in Section 5.0, slug festing was performed in one background well, one monitoring
well af the CCR Landfill and LRCP mulfiunit system, and in three monitoring wells af the WBSP. The
testing was performed to estimate saturated hydraulic conductivity of the uppermost aquifer. The
test results are in Tables 4 and 5 with supporting data in Appendix F.

40 CFR 257.91(d)

The owner of multiple CCR units may install a single multiunit groundwater monitoring
system to monitor multiple CCR units per Section 40 CFR 257.91{d}. It must be equally as
capable of defecting monitored constituents at the waste boundary of the CCR unit as
the individual groundwater monitoring system defined in 40 CFR 257.91(a). (b}, and (c) for
each CCR unit based on number, spdacing, and orienfation of each CCR wunif,
hydrogeologic setting, site history, and engineering design of the CCR unif. if the owner or
operator elects fo install a multiunit groundwater monitoring system, and if the multiunit
system includes at least one existing unlined CCR surface impoundment as determined by
§275.71{a), and if at any time after October 19, 2015 the owner or operator determines in
any sampling event that the concentrations of one or more constituents listed in appendix
IV to this part are detected at statistically significant levels above the groundwater
protection standard established under 40 CFR 257.95(h) for the multiunit system, then all
unlfined CCR surface impoundments comprising the multiunit groundwater monitoring
system are subject fo the closure requirements under §257.101(a) fo retrofit or close.

Section 2.1 describes the site history and hydrogeologic sefting of the CCR Landfill and LRCP. The
two CCR units are located within an eroded bedrock channel confined as described in Section
3.1. The area initially served as a fly ash pond prior fo development of a Type Il CCR Landfill in
1988. Under the current Indiana Department of Environmental Management {(IDEM) permit, the
two CCR unifs are now approximately 208 acres with 109 acres designated for the CCR Landfill
and 99 acres af the southwest end idenfified as the LRCP. The CCR Landfill and LRCP are served
by a mulfiunit groundwater monitoring system that encompasses the historic fly ash pond footprint.
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40 CFR 257.91(e}

The monitoring wells must be cased in a manner that maintains the integrity of the
monitoring well borehole. The casing must be screened or perforated and packed with
gravel or sand, where necessary, fo enable collection of groundwater samples. The
annular space above the sampling depth must be sealed to prevent contamination of
samples and the groundwater.

The moniforing well installation and development for the three CCR units is discussed in Secfion
4.5. Section 4.4 discusses the design of pre-packed well screens used for the constfruction of the
monitoring wells. The two sections discuss the two-inch diameter slotted Schedule 40 PVC screen,
0.40-milimeter quartz sand filter pack, steel casing during well placement, and the four-foot-thick
annular bentonite seal above the filter pack in each well. Monitoring well logs are detailed in
Appendix B. Well construction for the monitoring networks of each CCR unit is detailed in ferms of
well ID, locations, elevations, and date of installation in Tables 2 and 3.

The attached MWIR demonstrates that the groundwater monitoring system was designed and
constructed to meeft the requirements sef forth in 40 CFR 257.91({a), {b), {c}, (d). and {e}.
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4.0 QUALIFIED PROFESSIONAL ENGINEER CERTIFICATION

I, Stan A. Harris, being a Professional Engineer in good standing in the State of Indiana, do hereby
certify, to the best of my knowledge, information, and belief:

that the information contained in this cerfification is prepared in accordance with the

1.
accepted practice of engineering;

that the information contained herein is accurate as of the date of my signature below;

2.
and

3. that the groundwater monitoring systems for the IKEC Clifty Creek Station’s CCR Landfill,
West Boiler Slog Pond, and Landfill Runoff Collection Pond have been designed and

constructed to meet the requirements specified in 40 CFR 257 .91 a), {b}. (c). {d}, and (e}
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COAL COMBUSTION RESIDUALS REGULATION
MONITORING WELL INSTALLATION REPORT
INDIANA-KENTUCKY ELECTRIC CORPORATION
CLIFTY CREEK STATION
MADISON, INDIANA

1.0 INTRODUCTION

On December 19, 2014, the United States Environmental Protection Agency (U.S. EPA) issued
their final Coal Combustion Residuals (CCR) regulation which regulates CCR as a non-
hazardous waste under Subtitle D of Resource Conservation and Recovery Act (RCRA) and
became effective six (6) months from the date of its publication (April 17, 2015) in the Federal
Register. The rule applies to new and existing landfills, and surface impoundments used to
dispose of or otherwise manage CCR generated by electric utilities and independent power
producers. Because the rule was promulgated under Subtitle D of RCRA, it does not require
regulated facilities to obtain permits, does not require state adoption, and cannot be enforced by
U.S. EPA. The only compliance mechanism 1s for a state or citizen group to bring a RCRA suit
in federal district court against any facility that is alleged to be in non-compliance with the new
requirements.

All CCR landfills and CCR surface impoundments (including inactive impoundments unless
they close within three (3) years from the promulgation date of the rule) are subject to new, and
typically more stringent than current, state requirements for groundwater monitoring and, if
necessary, corrective action. Within 30 months after the date of publication (April 17, 2015) in
the Federal Register, all existing CCR landfills and existing CCR surface impoundments must
have installed groundwater monitoring systems, initiated a groundwater detection monitoring
program, and begun assessing groundwater monitoring data to evaluate groundwater quality at
each CCR unit.

In March 2015, the Indiana-Kentucky Electric Corporation (IKEC) contracted with Applied
Geology and Environmental Science (AGES), Inc. to identify upgrades in the groundwater
monitoring program for the Clifty Creek Station located in Madison, Indiana that would be
necessary for compliance with the CCR regulation. Based on a review of available site data and
the CCR regulation, AGES, IKEC and staff from Stantec worked together to develop a detailed
scope of work and schedule for the groundwater monitoring system upgrades. Field work on the
project (monitoring well installation and development) was conducted from November 2015
through January 2016.

Presented below are a discussion of the CCR units identified at the station, site geology and
hydrogeology, and the well installation and development program.
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2.0 BACKGROUND

The Clifty Creek Station, located in Madison, Indiana, is a 1,304-megawatt (MW) coal-fired
generating plant operated by the IKEC, a subsidiary of the Ohio Valley Electric Company
(OVEC). The Clifty Creek Station has six (6) 217.26-MW generating units and has been in
operation since 1955. Beginning in 1955, ash products were sluiced to disposal ponds located in
the plant site. During the course of plant operations, CCRs have been managed and disposed of
in various units at the station. There are three (3) CCR units at the Clifty Creek Station
(Figure 1):

e Type I Residual Waste Landfill (Type I Landfill);
e Landfill Runoff Collection Pond (LRCP); and,
e West Boiler Slag Pond (WBSP).

Information regarding the history and hydrogeology of each unit was obtained by reviewing
several historic documents listed in Section 7.0 of this report.

2.1 Type I Residual Waste Landfill and Landfill Runoff Collection Pond

The active Type I Landfill occupies an approximately 200-acre area situated within an eroded
bedrock channel. A total of 109 acres were approved as a Type I residual waste landfill by the
Indiana Department of Environmental Management (IDEM) in 2007. The remaining 91 acres
consist of the LRCP located at the southwest end of the Type I Landfill (Figures 1 and 2).

Beginning in 1955, ash products were sluiced to disposal ponds located in the bedrock channel at
the plant site. To allow for more disposal capacity, an on-site fly ash pond was developed into a
Type 1II residual landfill in 1988. All required permits for the Type III Residual Waste Landfill
(Type 1l Landfill) were obtained from IDEM. The Type Il Landfill was permitted to be
constructed, and to serve as closure for the historic fly ash ponds. The Type I Landfill is
located at the northeast end of the bedrock channel and went operational in 1991.

In 2013, IDEM approved IKEC’s request to upgrade the Type Il Landfill to a Type I residual
waste landfill (Type 1 Landfill). As part of the process, the Type IIl Landfill was closed and the
Type I Landfill was designed and constructed to serve as the cap for the closed Type III Landfill.
The Type I Landfill is completely separated from the closed Type III Landfill by a geosynthetic
liner and a compacted clay liner (Figure 3).

The LRCP is an unlined pond located at the southern edge of the station. It is bordered by the
Type I Landfill to the north, natural grade to the east and west, and by a dam to the south that
runs along the bank of the Ohio River. Approximately 508 acres of both landfill contact water
and stormwater runoff drain to the LRCP (Stantec 2016). The base of the LRCP consists of
historic hydraulically-placed fly ash. The LRCP does not receive CCR and any CCR within the
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LRCP is not being actively managed. Therefore, the LRCP is identified as an inactive unit under
the CCR Rule.

2.2 Waest Boiler Slag Pond

The WBSP currently serves as a settling facility for sluiced boiler slag produced at the plant. In
addition to the process flows from the plant, approximately 510 acres drain to the WBSP. The
pond is formed by natural grade to the north, east and west and a southern dike that runs along
the bank of the Ohio River (Figures 1 and 2).

3.0 GEOLOGY & HYDROGEOLOGY

The site lies in the Central Lowland Physiographic Province along the western flanks of the
Cincinnati Arch and within the Central Stable Region. The stratigraphic sequence in the regional
area consists of widespread discontinuous layers of Quaternary deposits of alluvial and glacial
origin overlying sedimentary rocks generally consisting of limestones, dolomites and
interbedded shale. The exposed sedimentary rocks range in age from Mississippian to
Ordovician. The Quaternary deposits are largely of glacial origin and consist of loess, till and
outwash. Glacial outwash is present in nearly all of the stream valleys north of and including the
Ohio River valley. The outwash is covered, in some cases, by a veneer of recent alluvial deposits
from active streams.

Unconsolidated alluvial sediments deposited along the Ohio River valley, near or adjacent to the
river constitute the major aquifer of the region. These deposits are normally found only within
the Ohio River valley and the tributary streams north and northeast of the river. Wells installed in
this aquifer typically yield 100 to 1,000 gallons per minute (gpm) depending upon their location
and construction. The Ohio River valley is incised into Ordovician bedrock. The low
permeability bedrock forms the lateral and underlying confinement to the aquifer.

3.1 Type I Residual Waste Landfill and Landfill Runoff Collection Pond

Based on information in the Hydrogeologic Study Report (AGES 2007), bedrock beneath the
Type I Landfill & LRCP and the closed Type HI Landfill consists of impermeable limestone and
shale of the Ordovician Dillsboro formation, which is overlain by approximately 20 to 35 feet of
gray clay. The gray clay is directly overlain by fly ash that had been historically hydraulically
placed in the area. Generalized geologic cross-sections are presented in Figures 3 through 5. A
limestone ridge known as the Devil’s Backbone runs northeast to southwest along the length of
the Type I Landfill & LRCP and the closed Type Il Landfill. The Devil’s Backbone acts as an
impermeable barrier that forces groundwater passing beneath both of the landfills to flow either
toward the northeast or toward the southwest. A detailed hydrogeologic study determined that a
groundwater flow divide is present near the northeast end of the bedrock channel and that all
groundwater beneath the active Type I Landfill flows toward the southwest (AGES 2007).

Z:\Shared\PROJECTS\ PROGRAMS - IKEC\Clifty Creek - CCR Program\Reports\CCR MW Installation Rept\CCR MW Installation Rept - Rev 1 - Oct-201 8 FINAL CC CCR MW Install
Rept_Revision 1 _Nov-2018.docx

ED_006570_00010329-00094



An aquifer does not exist beneath the Type 1 Landfill. Therefore, alluvial deposits located
southwest of the LRCP are designated as the uppermost aquifer for the Type I Landfill & LRCP.
These alluvial deposits consist of approximately 10 to 15 feet of silty clay, overlying various
depths of fine to medium grained sand with gravel, silt and clay (Figure 5). The alluvial deposits
overlay layers of clay and clayey gravel, which overlay limestone bedrock of the Dillsboro
Formation at depths ranging from 15 to 90 feet below ground surface (bgs).

Based on historic aquifer testing conducted at the site, the upper silty clay deposits are relatively
impermeable, do not yield adequate quantities of water to wells, and are considered to be an
aquiclude. The lower fine to medium grained sand with gravel, silt and clay deposits are
considered to be an unconfined or possibly semi-confined aquifer and are therefore designated as
the uppermost aquifer at the Landfill and LRCP.

3.2 West Boiler Slag Pond

The WBSP is formed by natural grade to the north, east and west and a southern dike that runs
along the bank of the Ohio River (Figures 1 and 2). A generalized geologic cross-section of this
unit is presented in Figure 7. The Devil’s Backbone borders the northern side of the WBSP.

Based on information from historical soil boring data, there appears to be a layer of fly ash, up to
five (5) feet thick in the northeastern portion of the WBSP. Below the ash and extending to the
south and west beneath the remainder of the pond, the WBSP is underlain by alluvial deposits
consisting of layers of silty clay, sandy silt and silty sand ranging from approximately 16 feet bgs
on the northwest side of the WBSP (closest to the Devil’s Backbone) to approximately 90 feet
bgs on the southeast side of the WBSP (closest to the Ohio River). These alluvial deposits sit
directly on top the bedrock. Review of logs from historic soil borings indicated that a layer of
silty clay extends from directly beneath the WBSP to an approximate elevation of 425 feet msl.
Historic boring logs indicated that the clay is underlain by a layer of silt with fine sand that
becomes more coarse-grained further to the north & northeast. This layer was determined to be
the uppermost aquifer beneath the WBSP. Groundwater beneath the WBSP flows from the
northwest to the southeast toward the Ohio River (Figure 8).
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4.0 GROUNDWATER MONITORING SYSTEM DESIGN &
INSTALLATION

4.1 Groundwater Monitoring System Design

Section §257.91 of the CCR regulation states that the groundwater monitoring system for each
CCR unit must contain a sufficient number of wells, installed at appropriate locations and depths,
to yield groundwater samples from the uppermost aquifer that accurately represent the quality of
background groundwater that has not been affected by leakage from a CCR unit and, accurately
represent the quality of groundwater passing the waste boundary of the CCR unit.

Section §257.91(c) requires that the groundwater monitoring system for each CCR unit includes
a minimum of one (1) upgradient/background monitoring well to accurately represent the quality
of background groundwater that has not been affected by leakage from the CCR unit, and a
minimum of three (3) downgradient monitoring wells located as close as practicable to the waste
boundary to accurately represent the quality of groundwater passing the waste boundary of the
CCR unit.

4.2 Data Review and Evaluation of Existing Wells and Piezometers

To begin the process, AGES reviewed available data for any existing monitoring wells and
piezometers that had been installed around each CCR unit. The purpose of this data review was
to identify the approximate depth to the uppermost aquifer for each CCR unit and to evaluate
likely groundwater flow direction to ensure that the new CCR groundwater monitoring network
contained the required number of upgradient/background and downgradient monitoring wells.

421 Typel Residual Waste Landfill and Landfill Runoff Collection Pond

In June 2015, water levels were collected from all of the existing monitoring wells and
piezometers around the Type 1 Landfill and LRCP. These water levels confirmed that
groundwater beneath the Type 1 Landfill and LRCP flows to the southwest toward the Ohio
River.

Due to the geologic setting of the Type I Landfill and LRCP, there were no suitable upgradient
groundwater monitoring locations and upgradient monitoring wells were not installed. To meet
the monitoring requirements of the CCR regulation IKEC opted to install one (1) background
monitoring well in an area outside the influence of the Landfill (Figure 9).

The Type I Landfill is the subject of an on-going monitoring program for the Indiana Department
of Environmental Management (IDEM). Several downgradient monitoring wells are included in
the IDEM monitoring program but upgradient monitoring wells were not installed. To ensure
consistency in monitoring well construction for all of the wells in the CCR groundwater
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monitoring network for the Type I Landfill and LRCP, IKEC opted to install all new monitoring
wells for the groundwater monitoring network (Figure 10).

4272 West Boiler Slag Pond

In June 2015, water levels were collected from all existing monitoring wells and piezometers
around the WBSP. These water levels indicated that groundwater flow beneath the WBSP was
from the northwest to the south/southeast toward the adjacent Ohio River.

No previous groundwater monitoring program had been conducted at the WBSP and the existing
monitoring wells and piezometers had not been properly constructed to monitor groundwater
quality in the uppermost aquifer beneath the WBSP. Therefore, IKEC opted to install new
monitoring wells around the WBSP to meet the requirements of the CCR regulation (Figure ).

4.3 Soil Boring Installation

At the WBSP, most of the existing monitoring wells and piezometers were not screened in the
uppermost aquifer. In addition, no background/upgradient wells had previously been installed for
the Type I Landfill and LRCP. To obtain geologic information specific to the target areas of the
aquifers to be monitored at the Type I Landfill and LRCP and to locate suitable locations in
which to install background/upgradient wells for the Type I Landfill and LRCP, IKEC conducted
several borings in July 2015 (Figure 1). One (1) soil boring (Downgradient SW) was conducted
downgradient of the southwest end of the Type I Landfill and LRCP and three (3) soil borings
(BKG-1, BKG-2 and BKG-3) were conducted in background areas. Two (2) soil borings (WAP-
1 and WAP-2) were also conducted at the WBSP (Figure 1).

The purpose of these borings was to obtain a more detailed description of the subsurface geology
and to identify the location, size and composition of the uppermost aquifers at the Type 1
Landfill and LRCP and WBSP. Representative samples of the units identified as the uppermost
aquifer in borings BKG-2 and BKG-3 at the Type I Landfill and LRCP and WAP-2 at the WBSP
were collected and sent to a geotechnical soil laboratory for grain-size analysis to provide data to
be used to design the groundwater monitoring system. Groundwater was not encountered in Type
I Landfill and LRCP boring BKG-1 or in WBSP boring WAP-1. Therefore samples were not
collected from these borings for analysis.

4.4  Grain Size Analysis and Monitoring Well Design
The CCR regulation requires that unfiltered groundwater samples be submitted for laboratory
analysis of Appendix III and IV constituents. According to the preamble to the rule, the

unfiltered sample requirement assumes that groundwater samples with a turbidity of less than 5
NTUs can be obtained from a properly designed monitoring well. The proper design of the sand
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pack and well screen in each well is therefore critical to obtaining representative groundwater
samples.

To support CCR well design, representative samples were collected of material from the
uppermost aquifers at the Type 1 Landfill and LRCP, and the WBSP. These soil samples were
submitted to a geotechnical laboratory for grain-size analysis per American Society for Testing
and Materials (ASTM) Methods D421 and D422. The results of the grain size analyses were
used to design the well screens and filter packs for the monitoring wells. The laboratory reports
for the grain size analyses are included in Appendix A.

In accordance with U.S. EPA monitoring well design guidelines (U.S. EPA, 1991), the grain size
of the filter pack was chosen by multiplying the 70% retention (or 30% passing) size of the
formation, as determined by the grain size analysis, by a factor of 3 (for fine uniform formations)
to 6 (for coarse, non-uniform formations). Table 1 summarizes the results of the grain-size
analysis and the 70% retention size for each of the samples collected from each boring.

To reduce turbidity as much as possible, pre-packed well screens were selected for use in the
monitoring wells. The 2-inch diameter 0.01" slotted Schedule 40 PVC pre-packed screens are
designed specifically for sampling metals in groundwater. The pre-packed well screens were
constructed using an inner filter pack consisting of 0.40 mm clean quartz filter sand between two
layers of food-grade plastic mesh to reduce sample turbidity by filtering out smaller particles
than is possible with standard filter packed wells and prepack screens. No metal components
were used in the construction of the pre-packed well screens, thus eliminating potential
interference with metals analysis.

4.5  Monitoring Well Installation and Development

Well installation and development at the Clifty Creek Station were conducted from November
2015 through January 2016 by Bowser Momer, Inc., under the supervision of AGES. During the
field work, AGES oversaw all drilling activities, prepared lithologic descriptions of all soil, and
took detailed field notes for all of the work.

To comply with the CCR regulation requiring the groundwater monitoring system for each CCR
unit to contain a minimum of one (1) background/upgradient and three (3) downgradient
monitoring wells, six (6) wells were installed at the Type 1 Landfill and LRCP and 10 monitoring
wells were installed at the WBSP. Details regarding monitoring well installation are presented
below.

4.5.1 Monitoring Well Installation

New monitoring wells at the Type 1 Landfill and LRCP were installed using either rotary
vibratory or hollow stem auger drilling methods. With either method, the drill bit was
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simultaneously pushed down and rotated. The drill head was advanced in 10-foot runs through
an 8-inch metal casing to keep the borehole open. Continuous soil samples were obtained from
the entire length of each 10-foot run and were logged by the AGES geologist (Appendix B). A
steel casing was installed as each boring was advanced to keep the borehole open during well
installation.

When using hollow stem augers, continuous split-spoon samples were collected and were logged
by the AGES geologist (Appendix B). The augers were used to advance each boring to the
desired depth and the augers were kept in place to keep the borehole open during well
installation. The augers were removed as well installation progressed.

Once each borehole was advanced to the desired depth, a S-foot or 10-foot pre-packed well
screen was set into the borehole depending on the geologic conditions encountered in each
borehole. An outer filter pack consisting of 0.40 mm clean quartz sand was installed directly
around the pre-packed well screen. The sand was placed as the metal casing was pulled back in
one (1)- to two (2)- foot increments to reduce caving effects and ensure proper placement of the
filter pack. The filter pack extended two (2)-feet above the top of the screen.

A four (4)-foot thick annular bentonite seal was installed above the filter pack in each well. Once
in place, the bentonite seal was allowed to hydrate before the remainder of the annular space
around each monitoring well was backfilled using a grout consisting of portland cement and
bentonite. Each monitoring well was completed with either an above-ground protective steel
casing or a flush-mount steel well cover and a locking well cap. Following installation, each
monitoring well was surveyed for elevation and location by IKEC personnel.

Well construction details for all of the wells installed at the Type 1 Landfill and LRCP, and
WBSP are presented in Tables 2 & 3, respectively. All boring and well logs are included in
Appendix B.

4572 Monitoring Well Development

Well development was initiated at least 48 hours after installation of each of the monitoring
wells. Development consisted of alternating surging and pumping with a submersible pump or
bailing in low yielding wells. During development of the monitoring wells, field parameters
including temperature, specific conductance, pH and turbidity were recorded at regular intervals.
Development continued until each parameter stabilized and turbidity was less than 5 NTUs. Well
development data is included in Appendix C.

4.6  Groundwater Monitoring Networks

To comply with the CCR regulation, each monitored CCR Unit must have a groundwater
monitoring network consisting of a minimum of one (1) upgradient/background monitoring well
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and a minimum of three (3) downgradient monitoring wells installed as close as practicable to
the waste boundary. A discussion of the CCR monitoring network for each unit is presented
below.

4.6.1 Typel Residual Waste Landfill and Landfill Runoff Collection Pond

In November and December 2015, six (6) monitoring wells were installed at the Type I Landfill
and LRCP (Figures 9 and 10).

Three (3) monitoring wells (CF-15-07, CF-15-08 and CF-15-09) were installed downgradient of
the Type I Landfill and LRCP (Figure 10). Based on exploratory soil borings and historical data,
there were no suitable upgradient locations for the Type I Landfill and LRCP. Therefore, CF-15-
04 was installed outside the hydrologic influence of the Type I Landfill to serve as the required
background monitoring well. In addition, CF-15-06 was installed to serve as an additional
background monitoring well and CF-15-05 was installed as a background/intermediate
monitoring well to ensure groundwater from the WBSP is not impacting groundwater at CF-15-
06. The locations of the background wells are shown on Figure 9.

The Devils Backbone is a limestone ridge that trends northeast-southwest along the southern side
of the Type 1 Landfill and LRCP. This ridge acts as an impermeable barrier separating
groundwater flowing beneath the Type I Landfill and LRCP from groundwater flowing beneath
the WBSP. Therefore, the upgradient WBSP wells WBSP-15-01 and WBSP-15-02 were also
included as background wells for the Type 1 Landfill and LRCP groundwater monitoring
network.

Table 2, and Figures 9 and 10 present the construction information and locations of the
monitoring wells in the Type I Landfill and LRCP groundwater monitoring network. The review
of historic data and groundwater levels measured from each well in January, March and May
2016, indicated that groundwater beneath the Type I Landfill and LRCP flows toward the
southwest toward the Ohio River. Groundwater levels for January, March and May 2106 are
included in Appendix D. Groundwater flow maps for January, March and May 2016 are included
in Appendix E.

4.6.2 West Boiler Slag Pond

Table 2 and Figure 8 present the construction information and locations of the monitoring wells
in the WBSP groundwater monitoring network. In accordance with the minimum requirements
of the CCR regulation, three (3) monitoring wells were installed upgradient of the WBSP
(WBSP-15-01, WBSP-15-02 and WBSP-15-03) and seven (7) monitoring wells (WBSP-15-04
through WBSP-10) were installed downgradient of the WBSP.
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Based on groundwater levels measured from each well in January, March and May 2016,
groundwater beneath the WBSP flows from the northwest to the southeast toward the Ohio
River. Groundwater levels for January, March and May 2106 are included in Appendix D.
Groundwater flow maps for January, March and May 2016 are included in Appendix E.

5.0 AQUIFER TESTING

In May 2016, aquifer testing was conducted on one (1) background well (CF-15-04), one (1)
Type I Landfill and LRCP well (CF-15-08), and three (3) WBSP wells (WBSP-15-02, WBSP-
15-06 and WBSP-15-07) to obtain data to calculate the saturated hydraulic conductivity (K) for
the uppermost aquifer beneath each unit. Both rising and falling head slug tests were performed
on each well.

The falling head tests were performed by lowering a solid slug with a known volume, into the
water column of the well and recording the drop in head over time. The rising head tests were
performed by removing the solid slug and recording the rise in head over time. The change of
head over time was recorded using a data logger and pressure transducer. Dedicated rope was
used to lower the slug into each well and the slug was decontaminated between wells using the
procedures specified in the Groundwater Monitoring Program Plan (GMPP) for the Clifty Creek
Station. Slug testing was performed after well development and the completion of three (3)
rounds of groundwater sampling.

The slug test data were evaluated using AQTESOLV, a commercially available software
package. Data from each monitoring well were analyzed using both the Bouwer-Rice and
Hvorslev slug test solutions which are straight-line analytical techniques commonly used to
analyze rising and falling head slug test data. The AQTESOLV results for each well are
presented in Appendix E.

Slug test results for the Type I Landfill and LRCP, and WBSP are summarized on Tables 4 and
5, respectively. The K for the background well CF-15-04 is 1.51 x 107 centimeters per second
(cm/sec). The K for well CF-15-08 at the Type 1 Landfill and LRCP is 2.44 x 10 cm/sec. The
mean K for the uppermost aquifer beneath the WBSP is 9.44 x 10~ cm/sec.
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6.0 CONCLUSIONS

To meet the requirements of the CCR regulation, new groundwater monitoring networks were
installed at the Type I Landfill and LRCP and the WBSP. Based on available historic data and
exploratory soil borings, the following units were identified as the uppermost aquifer at each CCR
unit:

e Type I Landfill and LRCP: Historic data identified alluvial deposits located southwest of
the Type 1 Landfill and LRCP as the uppermost aquifer. Based on historic data and soil
borings conducted during this investigation, depths to these deposits range from 15 to 40
feet bgs.

e West Boiler Slag Pond: The WBSP is underlain by alluvial deposits consisting of layers
of silty clay, sandy silt and silty sand ranging from approximately 16 feet bgs on the
northwest side of the WBSP (closest to the Devil’s Backbone) to approximately 90 feet bgs
on the southeast side of the WBSP (closest to the Ohio River). Soil and well borings
indicated that a layer of gray silt with fine sand, becoming more coarse-grained further to
the north & northeast, located at an elevation of approximately 425 feet msl is the
uppermost aquifer beneath the WBSP.

To meet the monitoring network requirements of the CCR regulation, six (6) monitoring wells
were installed at the Type I Landfill and LRCP, and 10 monitoring wells were installed around the
WBSP.

Following installation, development, and three (3) rounds of groundwater sampling, slug testing
was conducted on two (2) monitoring wells at the Type 1 Landfill and LRCP, and three (3)
monitoring wells at the WBSP. Data from the slug testing was used to calculate the mean K of the
uppermost aquifer at the Landfill and LRCP, and beneath the WBSP. The K for the Type I Landfill
and LRCP is 2.44 x 10° cm/sec and the mean K for the uppermost aquifer beneath the WBSP is
9.44 x 10° cm/sec.

To meet the monitoring requirements of the CCR regulation, the groundwater monitoring networks
at each of the two (2) CCR units at the Clifty Creek station will be sampled in accordance with the
GMPP.
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TABLE 1
GRAIN SIZE ANALYSIS RESULTS
CLIFTY CREEK STATION

MADISON, INDIANA

70% Retention
Boring No. Size Filter Pack Size | Screen Mesh Unified Soil Classification Symbol & Description
(mm) (mm) {inches)
Type I Residual Waste Landfill
and Landfill Runoff Collection
Pond Downgradient 24.0 - 34.0 0.05 0.40 0.01 SM Silty Sand

Type I Residual Waste Landfill
and Landfill Runoff Collection

Pond - Background BKG-2 29.0-35.0 0.0085 0.40 0.01 ML Silt with Sand
Type I Residual Waste Landfill
and Landfill Runoff Collection

Pond - Background BKG-3 33.0-43.0 0.015 0.40 0.01 ML Silt

West Boiler Slag Pond WAP-2 51.0-61.0 0.017 0.40 0.01 CL-ML Sandy silty Clay
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TABLE 2
GROUNDWATER MONITORING NETWORK
TYPE 1 RESIDUAL WASTE LANDFILL AND LANDFILL RUNOFF COLLECTION POND

CLIFTY CREEK STATION
MADISON, INDIANA
Monitoring Well Desipnation Date o.f Coordinates Grtfund Top Of.Casing Top of .Screen Base oi: Screen I*Tr O(flanl gsf:t:f
D Installation Northing Easting Elevation (ft)* | Elevation (ft)! | Elevation (ft) | Elevation (ft) Casing (ft)
CF-15-04 Background 12/3/2015 451482.81 569307.19 465.55 468.03 439.55 429.55 38.48
CF-15-05 Background/Intermediate 12/1/2015 44749191 565533.64 439.85 442.58 422 .85 412.85 29.73
CF-15-06 Background 11/30/2015 447026.92 565190.31 437.49 440.40 431.49 421.49 18.91
CF-15-07 Downgradient 11/23/2015 443135.08 56225925 438.61 441.11 432.61 422.61 18.50
CF-15-08 Downgradient 11/19/2015 443219.57 562537.29 460.33 462.79 430.33 420.33 42.46
CF-15-09 Downgradient 11/25/2015 44344596 562871.69 456.73 459.45 447.73 442.73 16.72
WBSP-15-01 Background 11/30/2015 449072.27 566322.12 466.93 469.36 458.93 448.93 20.43
WBSP-15-02 Background 11/11/2015 449803.91 566987.30 473.83 476.76 457.83 452.83 2393
Notes:

1. The Well locations are referenced to the North American Datum (NADS83), east zone coordinate system.
2. Elevations are referenced to the North American Vertical Datum (NAVD) 1988
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TABLE 3
GROUNDWATER MONITORING NETWORK

WEST BOILER SLAG POND
CLIFTY CREEK STATION
MADISON, INDIANA
. i . Total Depth
Monitoring Well . . Date of Coordinates Ground Top of Casing | Top of Screen | Base of Screen o1l Den
1D hevienaion Installation Elevation (ft)’ | Elevation (It)> | Elevation (It) | Elevation (ft) From Top o
Northing Easting Casing (ft)
WBSP-15-01 Upgradient 11/30/2015 44907227 566322.12 466.93 46936 458.93 44893 20.43
WBSP-15-02 Upgradient 11/11/2015 44980391 566987.30 473.83 476.76 457.83 452 .83 23.93
WBSP-15-03 Upgradient 12/4/2015 451181.98 568093.60 48491 488.03 47691 471.91 16.12
WBSP-15-04 Downgradient 11/12/2015 450610.07 568637.65 471.17 47371 416.17 406.17 67.54
WBSP-15-05 Downgradient 11/17/2015 450051.40 568495.72 471.90 474 .42 410.90 400.90 73.52
WBSP-15-06 Downgradient 11/19/2015 449470.57 568402.50 471.28 47351 395.78 385.78 87.73
WBSP-15-07 Downgradient 11/23/2015 448947 93 567946.39 468.82 471.31 426.82 416.82 54.49
WBSP-15-08 Downgradient 11/25/2015 448625 .46 56734324 468.56 471.06 415.76 405.76 65.30
WBSP-15-09 Downgradient 1/6/2016 44835931 566711.13 471.21 470.69 421.21 410.21 59.48
WBSP-15-10 Downgradient 1/5/2016 448125.51 56622521 471.21 470.69 42521 43521 55.48
Notes:

1. The Well locations are referenced to the North American Datum (NADS83), east zone coordinate system.
2. Elevations are referenced to the North American Vertical Datum (NAVD) 1988
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TABLE 4
SUMMARY OF AQUIFER TEST RESULTS
TYPE I RESIDUAL WASTE LANDFILL AND LANDFILL RUNOFF COLLECTION POND

CLIFTY CREEK STATION
MADISON, INDIANA
May 2016
Well Test Analvtical Method 5 Nt K
. {cm/sec) (cm/sec)
.. , Bouwer-Rice 1.82 E-2
Rising Head #1 Hvorslev 221 E-=2
) Bouwer-Rice 9.26 E-3
Fall :
CF-15-04 alling Head #1 Hvorslev 7.93 E-3 siEs
(Background) Rising Head 42 Bouwer-Rice 2.18 E-2 T
& Hvorslev 2.65 E-2
) Bouwer-Rice 5.95 E-3
Falling H -
alling Head #2 Hvorslev 8.68 E-3
.. , Bouwer-Rice 2.52 E-3
Rising Head #1 Hvorslev 3.04 B-3
) Bouwer-Rice 2.24 E-3
Falling H -
CF-15-08 alling Head #1 Hvorslev 270 E-3 ) 44 b
(Downgradient) Rising Head 42 Bouwer-Rice 1.90 E-3 ' )
& Hvorsley 229 E-3
s Bouwer-Rice 2.18E-3
Falling Head #2 Hvorslev 2.62 E-3
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TABLE 5
SUMMARY OF AQUIFER TEST RESULTS

WEST BOILER SLAG POND
CLIFTY CREEK STATION
MADISON, INDIANA
May 2016
cm/sec (cm/sec
o Bouwer-Rice 5.65E-6
Rising Head #1
Hvorslev 7.41 E-6
WBSP-15-02 1.04 E-5
Bouwer-Rice 1.23 E-5
Falling Head #1
Hvorslev 1.63 E-5
o Bouwer-Rice 1.61 E-2
Rising Head #1
Hvorslev 1.66 E-2
_ Bouwer-Rice 227E-2
Falling Head #1
Hvorslev 2.27E-2
WBSP-15-06 2.83 E-2
o Bouwer-Rice 3.63E-2
Rising Head #2
Hvorslev 391E-2
_ Bouwer-Rice 3.52E-2
Falling Head #2
Hvorslev 3. 78 E-2
o Bouwer-Rice 9.24 E-6
Rising Head #1
Hvorslev 1.06 E-5
WBSP-15-07 1.02 E-5
_ Bouwer-Rice 9.66 E-6
Falling Head #1
Hvorslev 1.1TE-5
Mean K (e¢m/sec) 9.44 E-3
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Page 1 of 3

‘j\ Sta ntec Summary of Soil Tests

Project Name Clifty Creek IKEC CCR Rule Eng Project Number 175534018
Source WAP-2-51-61, 51.0-61.0’ Lab ID 2
Sample Type SPT Date Received 7-21-15

Date Reported 7-27-15

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit; 23
Plastic Limit: 19
Particle Size Analysis Plasticity Index: 4
Preparation Method: ASTM D 421 Activity Index: 0.36

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft’): N/A
N/A Maximum Dry Density (kg/m°): N/A
N/A Optimum Moisture Content (%): N/A
N/A Over Size Correction %: N/A
N/A
N/A
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4.75 99.2 Test Not Performed
No. 10 2 98.0 Bearing Ratio (%): N/A
No. 40 0.425 96.8 Compacted Dry Density (Ib/t®): N/A
No. 200 0.075 69.6 Compacted Moisture Content (%): N/A
0.02 34.7
0.005 17.0
0.002 11.2 Specific Gravity
estimated 0.001 7.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.65
ASTM AASHTO
Range (%) (%)
Gravel 0.8 2.0 Classification
Coarse Sand 1.2 1.2 Unified Group Symbol: CL-ML
Medium Sand 1.2 - Group Name: Sandy silty clay
Fine Sand 27.2 27.2
Silt 52.6 58.4
Clay 17.0 11.2 AASHTO Classification: A4 (1)
Comments:
Reviewed By
File: frm_175534018_sum_2.xlsm Stantec Consulting Services Inc. Laboratory Document
Preparation Date: 1998 . Prepared By: MW
Revision Date: 1-2008 Lexington, Kentucky Approved BY: TLK
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Page 2 of 3

‘}\ Sta ntec Particle-Size Analysis of Soils

ASTM D 422
Project Name Clifty Creek IKEC CCR Rule Eng Project Number 175534018
Source WAP-2-51-61, 51.0-61.0' Lab ID 2

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Sieve %
Test Method ASTM D 422 Size Passing
Prepared using ASTM D 421
Particle Shape Angular
Particle Hardness: Hard and Durable
Tested By TA
Test Date 07-22-2015
Date Received 07-21-2015
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 99.2
No. 10 98.0

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on -3 inch fraction only No. 40 96.8
No. 200 69.6

Specific Gravity 2.65 0.02 mm| 347
0.005 mm 17.0

Dispersed using Apparatus A - Mechanical, for 1 minute 0.002 mm 11.2

0.001 mm 7.0

Particle Size Distribution

ASTM Coarse Gravel | Fine Gravel ].C._Sand Medium Sand Fine Sand Silt | Clay
0.0 | 0.8 | 12 1.2 27.2 526 | 17.0
AASHTO Gravel Coarse Sand Fine Sand Siit | Clay
20 1.2 272 584 [ 112
Sieve Size in inches Sieve Size in sieve numbers
3 2 1 3/4 3/8 4 10 16 30 40 100 200
o PSS ——— 100
90
80
A 70
o
£
60 @
']
N a
50 <
o
]
40 3
A [«B
N %0
A 20
\
- R
0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments
File: frrn_175534018_sum_2.xlsm StanteC Consulting SerViceS lnC. Laboratory Document
Preparation Date: 1998 . Prepared By: MW
Revision Date: 1-2008 Lexington, Kentucky Approved BY: TLK
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@ Stantec

Page 30of 3

ATTERBERG LIMITS

Project Clifty Creek IKEC CCR Rule Eng Project No. 175534018
Source WAP-2-51-61, 51.0'-61.0' Lab ID 2
% + No. 40 3
Tested By KG Test Method ASTM D 4318 Method A Date Received 07-21-2015
Test Date 07-31-2015 Prepared Dry
Wet Soil and Dry Soil and
Tare Mass Tare Mass Tare Mass Number of | Water Content
(9) (9) (9) Blows (%) Liquid Limit
23.91 21.55 11.59 21 23.7
24 .82 22.29 11.37 25 23.2
27.00 23.79 10.87 15 248 23
Liquid Limit
30 q
28
26
\
24
= N
o
z 22
L
=
O 20
o
4
x 18
l,_
[]
o 186
=
14
12
10
10 20 25 30 40 50
NUMBER OF BLOWS
PLASTIC LIMIT AND PLASTICITY INDEX
Wet Soil and Dry Soil and Water
Tare Mass Tare Mass Tare Mass Content
(9) (9) (9) (%) Plastic Limit Plasticity Index
22.36 20.83 12.71 18.8 19 4
20.94 19.66 12.73 18.5
Remarks:
Reviewed By

File: frrn_175534018_sum_2.xlsm

Preparation Date: 1998

Revision Date: 1-2008

Laboratory Document
Prepared By: MW
Approved BY: TLK

Stantec Consulting Services Inc.
Lexington, Kentucky

ED_006570_00010329-00124



() stantec

Project Name Clifty Creek IKEC CCR Rule Eng

Page 1 of 2

Summary of Soil Tests

Project Number

Source

SW-24-34, 24.0'-34.0'

175534018

Lab ID

1

Sample Type SPT

Date Received

7-21-15

Date Reported

7-27-15

Test Results

Natural Moisture Content

Test Not Performed
Moisture Content (%):

N/A

Particle Size Analysis

Preparation Method: ASTM D 421
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Particle Size %
Sieve Size (mm) Passing
N/A
N/A
N/A
N/A
3/4" 19 100.0
3/8" 9.5 99.0
No. 4 4.75 96.5
No. 10 2 93.0
No. 40 0.425 90.7
No. 200 0.075 37.8
0.02 13.6
0.005 58
0.002 3.5
estimated 0.001 2.0

Plus 3 in. material, not included: 0 (%)

ASTM AASHTO

Range (%) (%)
Gravel 35 7.0
Coarse Sand 35 2.3
Medium Sand 2.3 -

Fine Sand 52.9 52.9

Silt 32.0 34.3

Clay 5.8 3.5

Atterberg Limits
Test Method: ASTM D 4318 Method A
Prepared: Dry
Liquid Limit; NP
Plastic Limit: NP
Plasticity Index: NP
Activity Index: N/A
Moisture-Density Relationship
Test Not Performed
Maximum Dry Density (Io/ft’): N/A
Maximum Dry Density (kg/m°): N/A
Optimum Moisture Content (%): N/A
Over Size Correction %: N/A
California Bearing Ratio
Test Not Performed
Bearing Ratio (%): N/A
Compacted Dry Density (Ib/ft3): N/A
Compacted Moisture Content (%): N/A
Specific Gravity
Estimated
Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.65
Classification
Unified Group Symbol: SM
Group Name: Silty sand
AASHTO Classification: A-4(0)

Comments:

Reviewed By

File: frrn_175534018_sum_1.xlsm
Preparation Date: 1998
Revision Date: 1-2008

Stantec Consulting Services Inc.

Lexington, Kentucky

Laboratory Document
Prepared By: MW
Approved BY: TLK
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Page 2 of 2

‘}\ Sta ntec Particle-Size Analysis of Soils

ASTM D 422
Project Name Clifty Creek IKEC CCR Rule Eng Project Number 175534018
Source SW-24-34, 24.0'-34.0' Lab ID 1

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Sieve %
Test Method ASTM D 422 Size Passing
Prepared using ASTM D 421
Particle Shape Angular
Particle Hardness: Hard and Durable
Tested By JS
Test Date 07-22-2015
Date Received 07-21-2015 3/4" 100.0
3/8" 99.0
Maximum Particle size: 3/4" Sieve No. 4 96.5
No. 10 93.0

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on -3 inch fraction only No. 40 90.7
No. 200 37.8

Specific Gravity 2.65 0.02 mm 13.6
0.005 mm 5.8

Dispersed using Apparatus A - Mechanical, for 1 minute 0.002 mm 3.5

0.001 mm 2.0

Particle Size Distribution

ASTM Coarse Gravel | Fine Gravel ].C._Sand Medium Sand Fine Sand Silt | Clay
0.0 | 3.5 | 35 2.3 529 32.0 | 5.8
AASHTO Gravel Coarse Sand Fine Sand Siit | Clay |
7.0 23 529 343 | 35
Sieve Size in inches Sieve Size in sieve numbers
3 2 1 3[4 3/8 4 10 16 30 40 100 200
s e | 100
_"‘““*él 90
80
\ 70
o
N\ £
60 @
N\ @
N a
50 <
o
]
40 3
[«B
30
A 20
&-n\A\ i 10
| A 0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments
File: frrn_175534018_sum_1.xlsm StanteC Consulting SerViceS lnC Laboratory Document
Preparation Date: 1998 . ’ Prepared By: MW
Revision Date: 1-2008 Lexington, Kentucky Approved BY: TLK
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() stantec

Page 1 of 2

Summary of Soil Tests

Project Name Clifty Creek IKEC CCR Rule Eng Project Number 175534018
Source BKG-3-33-43, 33.0-43.0' Lab ID 3
Sample Type SPT Date Received 7-21-15
Date Reported 7-27-15
Test Results
Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit; NP
Plastic Limit: NP
Particle Size Analysis Plasticity Index: NP
Preparation Method: ASTM D 421 Activity Index: N/A
Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422
Moisture-Density Relationship
Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/t’): N/A
N/A Maximum Dry Density (kg/m°): N/A
N/A Optimum Moisture Content (%): N/A
N/A Over Size Correction %: N/A
N/A
N/A
3/8" 9.5 100.0 California Bearing Ratio
No. 4 4.75 99.8 Test Not Performed
No. 10 2 99.7 Bearing Ratio (%): N/A
No. 40 0.425 99.6 Compacted Dry Density (Ib/t®): N/A
No. 200 0.075 984 Compacted Moisture Content (%): N/A
0.02 425
0.005 10.7
0.002 6.3 Specific Gravity
estimated 0.001 3.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.65
ASTM AASHTO
Range (%) (%)
Gravel 0.2 0.3 Classification
Coarse Sand 0.1 0.1 Unified Group Symbol: ML
Medium Sand 0.1 - Group Name: Silt
Fine Sand 1.2 1.2
Silt 87.7 92.1
Clay 10.7 6.3 AASHTO Classification: A-4(0)
Comments:
Reviewed By
File: frm_175534018_sum_3.xlsm Stantec Consulting Services Inc. Laboratory Document

Preparation Date: 1998
Revision Date: 1-2008

Lexington, Kentucky

Prepared By: MW
Approved BY: TLK
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Page 2 of 2

‘}\ Sta ntec Particle-Size Analysis of Soils

ASTM D 422
Project Name Clifty Creek IKEC CCR Rule Eng Project Number 175534018
Source BKG-3-33-43, 33.0-43.0' Lab ID 3

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Sieve %
Test Method ASTM D 422 Size Passing
Prepared using ASTM D 421
Particle Shape Angular
Particle Hardness: Hard and Durable
Tested By TA
Test Date 07-22-2015
Date Received 07-21-2015
3/8" 100.0
Maximum Particle size: 3/8" Sieve No. 4 99.8
No. 10 99.7

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on -3 inch fraction only No. 40 99.6
No. 200 98.4

Specific Gravity 2.65 0.02 mm| 425
0.005 mm 10.7

Dispersed using Apparatus A - Mechanical, for 1 minute 0.002 mm 6.3

0.001 mm 3.0

Particle Size Distribution

ASTM Coarse Gravel | Fine Gravel ].C._Sand Medium Sand Fine Sand Silt | Clay
0.0 | 0.2 | 01 0.1 1.2 87.7 | 10.7
AASHTO Gravel Coarse Sand Fine Sand Siit | Clay |
03 01 12 92.1 R
Sieve Size in inches Sieve Size in sieve numbers
3 2 1 3/4 3/8 4 10 16 30 40 100 200
s i iy “ % 100
90
X 80
\ 70
o
=
60 @
']
\ a
&
Q
L 40 3
[«B
N 30
20
— .
A Y-
0
100 10 1 Diameter (mm) 0.1 0.01 0.001
Comments
File: frrn_175534018_sum_3.xlsm StanteC Consulting SerViceS lnC Laboratory Document
Preparation Date: 1998 . ’ Prepared By: MW
Revision Date: 1-2008 Lexington, Kentucky Approved BY: TLK
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‘j\ Sta ntec Summary of Soil Tests

Project Name Clifty Creek IKEC CCR Rule Eng Project Number 175534018
Source BKG-2-29-35, 29.0'-35.0' Lab ID 4
Sample Type SPT Date Received 7-23-15

Date Reported 7-31-15

Test Results

Natural Moisture Content Atterberg Limits
Test Not Performed Test Method: ASTM D 4318 Method A
Moisture Content (%): N/A Prepared: Dry
Liquid Limit; NP
Plastic Limit: NP
Particle Size Analysis Plasticity Index: NP
Preparation Method: ASTM D 421 Activity Index: N/A

Gradation Method: ASTM D 422
Hydrometer Method: ASTM D 422

Moisture-Density Relationship

Particle Size % Test Not Performed
Sieve Size (mm) Passing Maximum Dry Density (Ib/ft’): N/A
N/A Maximum Dry Density (kg/m°): N/A
N/A Optimum Moisture Content (%): N/A
N/A Over Size Correction %: N/A
N/A
3/4" 19 100.0
3/8" 9.5 98.6 California Bearing Ratio
No. 4 4.75 98.1 Test Not Performed
No. 10 2 96.8 Bearing Ratio (%): N/A
No. 40 0.425 94.3 Compacted Dry Density (Ib/t®): N/A
No. 200 0.075 79.8 Compacted Moisture Content (%): N/A
0.02 46.9
0.005 23.4
0.002 16.0 Specific Gravity
estimated 0.001 12.0 Estimated
Plus 3 in. material, not included: 0 (%) Particle Size: No. 10
Specific Gravity at 20° Celsius: 2.70
ASTM AASHTO
Range (%) (%)
Gravel 1.9 3.2 Classification
Coarse Sand 1.3 2.5 Unified Group Symbol: ML
Medium Sand 25 - Group Name: Silt with sand
Fine Sand 14.5 14.5
Silt 56.4 63.8
Clay 23.4 16.0 AASHTO Classification: A-4(0)
Comments:
Reviewed By
File: frm_175534018_sum_z.xlsm Stantec Consulting Services Inc. Laboratory Document
Preparation Date: 1998 . Prepared By: MW
Revision Date: 1-2008 Lexington, Kentucky Approved BY: TLK
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Page 2 of 2

‘}\ Sta ntec Particle-Size Analysis of Soils

ASTM D 422
Project Name Clifty Creek IKEC CCR Rule Eng Project Number 175534018
Source BKG-2-29-35, 29.0'-35.0' Lab ID 4

Sieve analysis for the Portion Coarser than the No. 10 Sieve

Sieve %
Test Method ASTM D 422 Size Passing
Prepared using ASTM D 421
Particle Shape Angular
Particle Hardness: Hard and Durable
Tested By TA
Test Date 07-27-2015
Date Received 07-23-2015 3/4" 100.0
3/8" 98.6
Maximum Particle size: 3/4" Sieve No. 4 98.1
No. 10 96.8

Analysis for the portion Finer than the No. 10 Sieve

Analysis Based on -3 inch fraction only No. 40 94.3
No. 200 79.8

Specific Gravity 27 0.02 mm| 469
0.005mm| 234

Dispersed using Apparatus A - Mechanical, for 1 minute 0.002 mm 16.0

0.001 mm} 120

Particle Size Distribution

ASTM Coarse Gravel | Fine Gravel ].C._Sand Medium Sand Fine Sand Silt | Clay
0.0 | 1.9 | 13 2.5 14.5 56.4 | 23.4
AASHTO Gravel Coarse Sand Fine Sand Siit | Clay
3.2 25 14.5 638 | 180
Sieve Size in inches Sieve Size in sieve numbers
3 2 1 3[4 3/8 4 10 16 30 40 100 200 100
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Comments
File: frrn_175534018_sum_4.xlsm StanteC Consulting SerViceS lnC Laboratory Document
Preparation Date: 1998 . ’ Prepared By: MW
Revision Date: 1-2008 Lexington, Kentucky Approved BY: TLK
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BORING NO. CF-15-04
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: Landfill Northeast End Drilling Contractor:  Bowser Morner
Drilling Date(s): 12/3/15 AGES Geologist: Mike Gelles
Drilling Method: Roto-Sonic Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 6”7 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 40 Surface Elevation: 46555 MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) :
0-10 . NA 0-4 Boﬂ;r slag, (.tlay, ﬁ-ne sand, moist, fill; 4°-7° gray silty clay, trace N/A
gravel, stiff, plastic, moist
10-20 9 NA Orange brown silty clay, fine sand, gray mottling, stiff, plastic, moist N/A
20°-24” Orange brown silty clay, fine sand, gray mottling, stiff, plastic,
20-30 10 NA moist; 24°-29” gray brown silty clay, fine sand, stiff, plastic, wet; 29°- N/A
30’ gray brown silty clay, fine sand, stiff, plastic, moist
30°-36° Orange brown silty clay, fine and medium sand, gravel, stiff,
30-40 10 NA plastic, wet; 36°-40° brown gray silty clay, trace gravel, stiff, plastic, N/A
moist, till
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. CF-15-04

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 468.03 ft.
Stick-up:  2.48 ft.

Clifty Creek Plant
Project Location: Landfill Northeast End Land Surface Elevation: _465.55 ft.
Installation Date(s): 12/3/15
Grout; Type:  Portland cement/ Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/9/15 Borehole Diameter: 6 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 0.91 NTUs Casing Material: PVC
Top of Seal: 20 fr*
Volume Purged: 65 gallons
Static Water-Level* 28.53°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 468.03°

Well Purpose:

Groundawter Monitoring
Northing (Y): 451482.81
Easting (X): 569307.19

Top of Sand/Gravel Pack: 24 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 26 fi*

Inspector:  Michael Gelles Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

6 Bags of Sand Screen Material: PVC

2 Bags/Buckets Bentonite Pellets
6 Bags Portland for Grout
Bottom of Well Screen 36 ft.*
Bags Concrete/Sakrete
Base of Borehole: 40 ft.*
Total Depth of Well
Below Top of Casing: 38.48 ft.

*Indicates Depth Below Land Surface
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BORING NO. CF-15-05
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: Landfill South End Drilling Contractor:  Bowser Morner
Drilling Date(s): 11/29/15-11/30/15 AGES Geologist: Joe Webster
Drilling Method: HSA Coring Device Size: NA Hammer Wt.  160Ib  and Drop 2ft
Sampling Method:  NA Borehole Diameter: 4257 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 27 Surface Elevation: 439.85’ MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Repovery (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts)
0-10 NA Advance augers — no samples N/A
10-12 2 2-2-2-2 Brown clay, little silt, very moist to wet N/A
12-14 2 1-2-2-3 Brown clay, little silt, wet. N/A
14-16 2 2-2-2-2 Brown clay, little silt, very moist to wet N/A
16-18 2 2-3-2-2 Brown to olive gray clay, little silt, trace sand, very moist to wet N/A
18-20 1.33 1-1-2-1 Olive gray clay, some silt, wet N/A
20-22 2 2-2-3-2 Olive gray clay, some silt, wet N/A
22-24 2 WH-WH-2-2 | Gray clay, some silt, trace fine sand, moist to wet N/A
24-26 2 1-1-2-2 Gray clay, some silt, trace fine sand, moist N/A
26-27 0.1 10-50/1 Brown to gray weathered shale with limestone N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. CF-15-05

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 442.58 ft.
Stick-up:  2.73 ft.

Clifty Creek Plant
Project Location: Landfill South End Land Surface Elevation: 439.85 ft.
Installation Date(s): 11/29/15-12/1/15
Grout; Type:  Portland cement/Grout
Drilling Method: Hollow Stem Auger
Drilling Contractor: Bowser Morner
Development Date(s): 12/16/15 Borehole Diameter: 425 inch
Development Method:  Peristaltic Pump, Bailer
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 4.28 NTUs Casing Material: PVC
Top of Seal: 5 fr*
Volume Purged: 46 gallons
Static Water-Level* 11.23°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 442.58°

Well Purpose:

Groundawter Monitoring
Northing (Y): 447491.91
Easting (X): 565533.64

Top of Sand/Gravel Pack: 15 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 17 fi*

Inspector:  Joe Webster Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

Bags of Sand Screen Material: PVC

Bags/Buckets Bentonite Pellets

Bags Portland for Grout

Bottom of Well Screen 27 fr.*
Bags Concrete/Sakrete

Base of Borehole: 27 fr.*

Total Depth of Well

Below Top of Casing: 29.73 ft.

*Indicates Depth Below Land Surface
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BORING NO. CF-15-06
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: Landfill South End Drilling Contractor:  Bowser Morner
Drilling Date(s): 11/29/15-11/30/15 AGES Geologist: Joe Webster
Drilling Method: HSA Coring Device Size: NA Hammer Wt.  160Ib  and Drop 2ft
Sampling Method:  NA Borehole Diameter: 4257 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 16 Surface Elevation: 43749 MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Repovery (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts)
0-10 NA Advance augers — no samples N/A
10-12 1.5 3-3-3-5 Brown clay, some silt, soft, moist N/A
12-14 1.7 3-3-4-3 Brown clay, little silt, soft, moist N/A
14-16 0.8 4-7-46-50/4 Gray to brown, weathered shale with limestone, hard, dry N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. CF-15-06

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 440.40 ft.
Stick-up: 291 ft.

Clifty Creek Plant
Project Location: Landfill South End Land Surface Elevation: 43749 ft.
Installation Date(s): 11/29/15-11/30/15
Grout; Type:  Portland cement/ Grout
Drilling Method: Hollow Stem Auger
Drilling Contractor: Bowser Morner
Development Date(s): 12/16/15 Borehole Diameter: 425 inch
Development Method:  Peristaltic Pump, Bailer
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 5.59 NTUs Casing Material: PVC
Top of Seal: 2 fr*
Volume Purged: 6.95 gallons
Static Water-Level* 17.65°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 440.40°

Well Purpose:
Groundwater Monitoring
Northing (Y): 447026.92
Easting (X): 565190.31

Top of Sand/Gravel Pack: 5 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 6 fi*

Inspector:  Joe Webster Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

Bags of Sand Screen Material: PVC

Bags/Buckets Bentonite Pellets

Bags Portland for Grout

Bottom of Well Screen 16 fr.*
Bags Concrete/Sakrete

Base of Borehole: 16 fr.*

Total Depth of Well

Below Top of Casing: 18.91 ft.

*Indicates Depth Below Land Surface
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BORING NO. CF-15-07
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 1
Clifty Creek Plant
Project Location: Landfill South End Drilling Contractor:  Bowser Morner
Drilling Date(s): 11/19/15-11/23/15 AGES Geologist: Joe Webster
Drilling Method: HSA Coring Device Size: NA Hammer Wt.  160lb. and Drop 2ft
Sampling Method:  NA Borehole Diameter: 4257 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 16 Surface Elevation: 438.61” MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Repovery (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts)
0-10 NA Advance augers — no samples N/A
10-12 1 1-1-3-5 Brown silty clay, stiff, plastic, wet N/A
12-14 0 NA No recovery N/A
14-16 1.35 3-2-2-2 Brown gray silty clay with mottling, trace gravel, stiff, moist N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. CF-15-07

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 441.11 ft.
Stick-up:  2.50 ft.

Clifty Creek Plant
Project Location: Landfill South End Land Surface Elevation: 438.61 ft.
Installation Date(s): 11/23/15
Grout; Type:  Portland cement/Grout
Drilling Method: Hollow Stem Auger
Drilling Contractor: Bowser Morner
Development Date(s): 12/15/15 Borehole Diameter: 425 inch
Development Method:  Peristaltic Pump, Bailer
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 4.42 NTUs Casing Material: PVC
Top of Seal: 2 fr*
Volume Purged: 12.5 gallons
Static Water-Level* 5.92°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 441.11°

Well Purpose:
Groundwater Monitoring
Northing (Y): 443135.08
Easting (X): 562259.25

Top of Sand/Gravel Pack: 5 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 6 fi*

Inspector:  Joe Webster Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

Bags of Sand Screen Material: PVC

Bags/Buckets Bentonite Pellets

Bags Portland for Grout

Bottom of Well Screen 16 fr.*
Bags Concrete/Sakrete

Base of Borehole: 16 fr.*

Total Depth of Well

Below Top of Casing: 18.50 ft.

*Indicates Depth Below Land Surface
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BORING NO. CF-15-08
SAMPLE/CORE LOG
Project Number: 2015067 1 of 1
Clifty Creek Plant
Project Location: Landfill South End Drilling Contractor:  Bowser Morner
Drilling Date(s): 11/17/15-11/19/15 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt.  160Ib  and Drop 2ft
Sampling Method:  NA Borehole Diameter: 4257 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 40 Surface Elevation: 460.33° MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) )
0-10 NA Advance augers — no samples N/A
10-12 2 3-6-6-7 Orange brown silty clay, fine sand, slightly plastic, moist N/A
12-14 1.4 5-7-10-10 Light brown silt, loose, moist N/A
14-16 1.6 4-8-12-10 Light brown silt, loose, moist N/A
16-18 1.6 7-6-9-7 Light brown silt, loose, moist N/A
T g - 1920 Lio -
1820 L6 2644 18°-19° Light brown silt, loose, moist; 19°20” Light brown silt, loose, N/A
wet
20-22 1.2 2-3-6-6 Light brown silt, trace clay, wet N/A
22-24 0.1 2-3-3-3 Brown silt, clay, wet N/A
24-26 2 2-4-6-7 Brown silt, clay, wet N/A
26-28 2 3-5-5-5 Brown fine and medium sand, trace silt, trace clay, wet N/A
28-30 2 3-5-9-12 Brown fine and medium sand, trace silt, trace clay, wet N/A
30-32 1.2 1-2-2-2 Brown fine and medium sand, medium gravel, trace silt, trace clay, wet N/A
1234 5 4.5.5.9 Brown fine and medium sand, fine and medium gravel, trace silt, trace N/A
clay, wet
2436 ) WH-3-6-3 Brown fine and medium sand, fine and medium gravel, trace silt, trace N/A
clay, wet
16.38 ) 4.5.7.8 Brown fine and medium sand, fine and medium gravel, trace silt, trace N/A
clay, wet
38°-39.75” Brown fine and medium sand, fine and medium gravel,
38-40 2 3-5-5-11 trace silt, trace clay, wet; 39.75°-40’ gray fine and medium sand, silt, N/A
trace clay, wet
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WELL CONSTRUCTION LOG
WELL NO. CF-15-08

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 462.79 ft.
Stick-up:  2.46 ft.

Clifty Creek Plant
Project Location: Landfill South End Land Surface Elevation: 46033 ft.
Installation Date(s): 11/17/15-11/19/15
Grout; Type:  Portland cement/ Grout
Drilling Method: Hollow stem Auger
Drilling Contractor: Bowser Morner
Development Date(s): 12/8/15 Borehole Diameter: 425 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 2.16 NTUs Casing Material: PVC
Top of Seal: 24 fr*
Volume Purged: 100 gallons
Static Water-Level* 24.31°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 462.79°

Well Purpose:
Groundwater Monitoring
Northing (Y): 443219.57
Easting (X): 562537.29

Top of Sand/Gravel Pack: 28 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 30 fi*

Inspector:  Michael Gelles Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

4.5 Bags of Sand Screen Material: PVC

0.5 Bags/Buckets Bentonite Pellets

3 Bags Portland for Grout
Bottom of Well Screen 40 ft.*
Bags Concrete/Sakrete
Base of Borehole: 40 ft.*
Total Depth of Well
Below Top of Casing: 42.46 ft.

*Indicates Depth Below Land Surface
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BORING NO. CF-15-09
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 1
Clifty Creek Plant
Project Location: Landfill South End Drilling Contractor:  Bowser Morner
Drilling Date(s): 11/24/15-11/25/15 AGES Geologist: Joe Webster
Drilling Method: HSA Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 4257 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 14 Surface Elevation: 456.73° MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Repovery (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts)
0-10 NA Advance augers — no samples N/A
10-12 1.8 5-9-6-9 Brown weathered shale wilt limestone, hard, dry N/A
12-14 02 50/4 Brown weathered shale wilt limestone, hard, dry N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. CF-15-09

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 45945 ft.
Stick-up:  2.72 ft.

Clifty Creek Plant
Project Location: Landfill South End Land Surface Elevation: 45673 ft.
Installation Date(s): 11/24/15-11/25/15
Grout; Type:  Portland cement/Grout
Drilling Method: Hollow Stem Auger
Drilling Contractor: Bowser Morner
Development Date(s): 12/16/15 Borehole Diameter: 425 inch
Development Method:  Peristaltic Pump, Bailer
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 3.21 NTUs Casing Material: PVC
Top of Seal: 1 fr*
Volume Purged: 6 gallons
Static Water-Level* 12.18°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 459.45°

Well Purpose:
Groundwater Monitoring
Northing (Y): 44344596
Easting (X): 562871.69

Top of Sand/Gravel Pack: 6 ft*

Comments/Notes:

2 inch PVC riser and screen

5 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 9 fi*

Inspector:  Joe Webster Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

Bags of Sand Screen Material: PVC

Bags/Buckets Bentonite Pellets

Bags Portland for Grout

Bottom of Well Screen 14 fr.*
Bags Concrete/Sakrete

Base of Borehole: 14 fr.*

Total Depth of Well

Below Top of Casing: 16.72 ft.

*Indicates Depth Below Land Surface

Z:\SharedPROJECTS\_PROGRAMS - IKEC\Clifty Creek - CCR Program\Reports\CCR MW Installation Rept\CCR MW Installation Rept - Rev 1 - Oct-201 §\Appendices\App B Boring & Well Logs\CF-15-09 Well
Log.docx

ED_006570_00010329-00143



BORING NO. WAP -1

SAMPLE/CORE LOG
Project Number: P200852 Log Page 1 of 1
Clifty Creeck-
Project Location: West Boiler Slag Pond Drilling Contractor:  Stan Tec
Drilling Date(s): 7-8-15 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method: NA Borehole Diameter: Drilling Fluid Used: None
Sampling Interval: NA Borehole Depth: Surface Elevation:
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) 0
0-2 1.5 4-9-16-32 Brown/black silt and fine sand, bottom ash, coal dust, moist N/A
2-4 1.7 9-21-42-46 Brown/black silt and fine sand, coal dust, moist N/A
4-6 1.8 12-27-28-25 Brown/black silt, sand, boiler slag, moist N/A
6.8 13 9734 Top 1.1 B,rown/black boiler slag,.sﬂt, f.i{le sand, moist, stiff N/A
Bottom 0.7° Brown gray clay, moist, stiff
8-10 1.6 2-3-6-8 Brown grey silty clay, moist N/A
10-12 2.0 2-3-6-9 Brown grey to brown, silty clay, moist, stiff N/A
12-14 2.0 3-4-8-11 Brown silty clay, moist, stiff N/A
14-16 2.0 3-3-7-9 Brown silty clay moist, stiff N/A
Top 1.7’ Brown silty clay ,very moist, stiff ,
- 2. -2-4- . ’ ’ N/A
16-18 0 1-2-4-15 Bottom 0.3” Rock (limestone), fragments of bedrock
18-20 17 20-6-13-17 Broyvn Silty clay, moist, stiff, layers of limestone, 20°refusal 50 blows N/A
on limestone bedrock.
20 0 50/0 Refusal — limestone bedrock N/A
N/A
N/A
N/A
N/A
N/A
N/A
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CONTINUED SAMPLE/CORE LOG
BORING NO. B-1

Project No: 2015078 HMI Inspector:  Mike Gelles Page 2 of 2
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BORING NO. BKG-2

SAMPLE/CORE LOG
Project Number: P200852 Log Page 1 of 1
Clifty Creeck-

Project Location: Background-2 Drilling Contractor:  Stan Tec
Drilling Date(s): 7-8-15 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method: NA Borchole Diameter: Drilling Fluid Used: None
Sampling Interval: NA Borehole Depth: Surface Elevation:

NOTES/COMMENTS: Sample collected for grain size analysis @ 29.0 — 35.0°

Depth Sample Penetration PID

Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)

(feet) (feet) Blow Counts)

0-15 N/A N/A Brown silty clay, moist N/A
15-17 100% 2-3-3-4 Brown, silty clay, moist, slightly plastic N/A
17-19 100% 3-1-2-2 Brown, silty clay, moist, slightly plastic N/A
19-21 100% 3-3-3-5 Brown, silty clay, moist, plastic N/A
21-23 100% 1-2-2-5 Brown, silty clay, moist, plastic N/A
23-25 100% 2-5-4-5 Brown, silty clay, moist, plastic N/A
25-27 100% 3-5-8-15 Brown, silty clay, moist, plastic N/A
27-29 100% 10-8-5-6 Brown, silty clay, moist, plastic N/A
R T ey
31-33 100% 6-6-6-6 Gray silt, trace clay, wet N/A
33-35 100% 3-5-4-6 Gray silt, trace clay, wet N/A
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BORING NO. WAP -2

SAMPLE/CORE LOG
Project Number: P200852 Log Page 1 1
Clifty Creeck-
Project Location: West Boiler Slag Pond Drilling Contractor:  Stan Tec
Drilling Date(s): 7-9-15 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method: NA Borchole Diameter: Drilling Fluid Used: None
Sampling Interval: NA Borehole Depth: Surface Elevation:
NOTES/COMMENTS: Sample collected for grain size analysis @ 51.0 - 61.0°
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) i
0-10 N/A N/A Red brown silty clay, gravel, moist N/A
10-35 N/A N/A Red brown silty clay, some gravel, moist N/A
No - .
35-37 3-6-8-11 No description N/A
recovery
37-39 1.9 3-6-9-10 Brown silty clay, moist, trace gravel N/A
3941 1.9 WOH-3-7-9 Brown gray silt clay, moist, trace sand N/A
41-43 2.0 2-3-3-5 Brown gray silt, clay, moist N/A
43-45 1.8 1-1-2-4 Brown gray silt, clay, moist N/A
45-47 2.0 WOH-2-1-3 Brown gray silt, clay, moist N/A
47-49 1.9 WOH-1-3-3 Brown gray silt, clay, moist N/A
49-51 1.9 WOH-2-1-3 Brown gray silt, clay, moist N/A
51-53 1.9 WOH-2-1-4 | Brown gray silt, clay, wet N/A
53-55 2.0 WOH-1-3-3 Brown gray silt, clay, wet N/A
55-57 2.0 1-2-4-7 Brown gray silt, clay, wet N/A
57-59 2.0 1-1-2-3 Brown gray silt, clay, wet N/A
59-61 2.0 1-1-4-8 Brown gray silt, clay, wet N/A
N/A
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BORING NO. BKG -1
SAMPLE/CORE LOG
Project Number: P200852 Log Page 1 of 1
Clifty Creeck-
Project Location: Background-1 Drilling Contractor:  Stan Tec
Drilling Date(s): 7-9-15, 7-10-15 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method: NA Borehole Diameter: Drilling Fluid Used: None
Sampling Interval: NA Borehole Depth: Surface Elevation:
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts)
0-2 1.6 3-6-15-15 Gravel, brown sandy clay, moist (Fill) N/A
2-4 0.5 6-5-4-3 Gravel, brown sandy clay, moist (Fill) N/A
4-6 1.9 3-2-2-4 Gravel, brown sandy clay and silty clay, moist (Fill) N/A
6-8 1.2 4-2-3-8 Gravel, brown sandy clay, moist N/A
8-10 1.6 4-5-4-5 Brown silty clay, moist and sandy clay, rock fragments. N/A
10-12 1.6 8-5-5-8 Brown sandy clay, rock fragments, moist N/A
12-14 14 8-2-6-9 Brown sandy clay gravel (fill) wet N/A
14-16 1.0 2-2-1-3 Brown sandy clay, rock fragments, moist N/A
1618 0.5 1.2-5.50 E;;\:;r;lsggcii(rzlllaezgg? fragments, wet, bedrock 17.5 to 17.8 N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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BORING NO. BKG-3

SAMPLE/CORE LOG
Project Number: P200852 Log Page 1 of 1
Clifty Creeck-
Project Location: Background-3 Drilling Contractor:  Stan Tec
Drilling Date(s): 7-15-15 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method: NA Borehole Diameter: Drilling Fluid Used: None
Sampling Interval: NA Borehole Depth: Surface Elevation:
NOTES/COMMENTS: Sample collected for grain size analysis @ 33.0 - 43.0°
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) 0
0-5 N/A N/A Gravel, ash, silty clay brown, black, moist N/A
5-13 N/A N/A Brown gray silty clay, moist N/A
13-15 N/A N/A Brown gray silty clay, moist, fine sand ,wet N/A
15-20 N/A N/A Brown gray silty clay, fine sand, moist N/A
20-25 N/A N/A Brown gray silty clay, fine sand, moist N/A
25-27 1.0 11-5-15-24 Brown orange silty clay, rock fragments, wet N/A
2779 10 10-20-18-13 Brown orange sand fine & medium, gravel round, moist, rock N/A
fragments
29-31 1.0 8-20-19-28 Brown tan sand fine & medium, silt, moist to wet N/A
31.33 50 7.50/2 Brown tan sand- fine & medium, silt, wet, weathered limestone (from N/A
above, not true interval)
Top 0.5” Brown orange silt moist ;
33-35 08 10-5-53-6 Bottom 0.3” Gray brown silt, saturated VA
35-37 1.5 4-2-2-3 Brown gray silt, wet N/A
37-39 1.5 2-1-3-3 Brown gray silt, clay, wet N/A
39-41 1.8 1-3-4-4 Brown gray silt, clay, wet N/A
41-43 1.8 1-2-3-5 Brown gray silt, clay ,wet N/A
N/A
N/A
N/A
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CONTINUED SAMPLE/CORE LOG
BORING NO. B-1

Project No: 2015078 HMI Inspector:  Mike Gelles Page 2 of 2
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BORING NO. Downgradient SW

SAMPLE/CORE LOG
Project Number: P200852 Log Page 1 of 1
Clifty Creek Landfill-
Project Location: Downgradient SW Drilling Contractor:  Stan Tec
Drilling Date(s): 7-8-15 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method: NA Borehole Diameter: Drilling Fluid Used: None
Sampling Interval: NA Borehole Depth: Surface Elevation:
NOTES/COMMENTS: Samples collected for grain size analysis @ 24.0 - 34.0°
Depth Sample Penetration PID
Interval Recovery (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) 0
0-5 N/A N/A Very moist clay, brown with some silt N/A
5-10 N/A N/A Moist-damp, brown, stiff clay, no gravel, some silt N/A
10-15 N/A N/A Very moist, brown with some grey clay, trace silt, no sand or gravel N/A
1520 N/A N/A Very moist- wet, brown with some gray, clay and silt with some very N/A
fine sand no gravel
20-22 50 1212 Upper 0.8° Very mmsF brown silty clay with sand; Lower 1.2 N/A
wet/saturated brown silt & very fine sand
22-24 1.6 WOH/12-1/12 Saturated, brown, very fine sandy silt, free water in spoon N/A
Upper 1.8 Saturated, brown, very fine sandy silt, free water in spoon;
24-26 2.0 1/12-1-1 L N/A
/ Lower 0.2” Saturated, brown sand with silt and some fine gravel /
26-28 1.0 WOH - 1/18 Saturated, brown loose silty sand with trace clay, no gravel N/A
2830 17 WHO-1-2-4 Saturated, brown fine sand with silt and few 3/8” pieces of gravel, few N/A
small clay arcas
Upper 0.5° Brown silt, clay and sand, firm;
30-32 1.2 1-4-9-10 Lower 0.7 Saturated, brown, fine sand, silt, with some clay and gravel, N/A
compacted
32-34 0.5 6-10-11-15 Poor recovery, large gravel in shoe, brown wet silty fine sand N/A
1436 15 4-4-5-10 Saturated brown sand all sizes and sorpe small gravel, with 1-27 silt N/A
lense and few small clay areas; 15% silt throughout
16.38 16 1-4-10-12 Sat}]rated, brown sand all sizes, mostly fine with silt and gravel; Lower N/A
0.6” dense
38-40 L5 3-6-7-10 Wet, brown, sand with silt and gravel and some clay, compacted N/A
N/A
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CONTINUED SAMPLE/CORE LOG
BORING NO. B-1

Project No: 2015078 HMI Inspector:  Mike Gelles Page 2 of 2

N/A
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BORING NO. WBSP-15-01

SAMPLE/CORE LOG
Project Number: 2015067 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer
Drilling Date(s): 11/30/15 AGES Geologist: Mike Gelles
Drilling Method: Roto-Sonic Coring Device Size: Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: Surface Elevation: 466.93° MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Repovery (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts)
0-10 8 NA Yellow brown silty clay, stiff, plastic, moist N/A
10-18 g NA }2]1853’;}111:;&1?(])32 Ssti(l)tl?lfeclay, stiff, plastic, moist; 12°-14” wet; N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-01

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 469.36 ft.
Stick-up:  2.43 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: 46693 ft.
Installation Date(s): 11/30/15
Grout; Type:  Potland cement/Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/16/15 Borehole Diameter: 6 inch
Submersible Pump,
Development Method:  Peristaltic Pump, Bailer
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 3.12 NTUs Casing Material: PVC
Top of Seal: 2 fr*
Volume Purged: 33 gallons
Static Water-Level* 16.76°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 469.36°

Well Purpose:
Groundwater Monitoring
Northing (Y): 449072.27
Easting (X): 566322.12

Top of Sand/Gravel Pack: 6 ft*
Comments/Notes:
2 inch PVC riser and screen Top of Well Screen 8 fi*
10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.
Inspector:  Michael Gelles Sand/Gravel Pack; Type: Global #5
CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch
Screen Slot-Size:  0.010 Inch

4 Bags of Sand Screen Material: PVC

2 Bags/Buckets Bentonite Pellets

Bags Portland for Grout

Bottom of Well Screen s fr.*
Bags Concrete/Sakrete

Base of Borehole: 18 fr.*

Total Depth of Well

Below Top of Casing: 20.43 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-02

SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer
Drilling Date(s): 11/11/15 AGES Geologist: Mike Gelles
Drilling Method: Roto-Sonic Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 6”7 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 21 Surface Elevation: 473.83° MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) )
0-10 5 NA Red brown silt, fine sand, black boiler slag, loose, moist N/A
10°-11" Red brown silt, fine sand, black boiler slag, loose, moist; 11°-
10-20 8 NA 19” light brown silty clay, stiff, moist; 19°-20" light brown silty clay, N/A
stiff, rock fragments, moist
20-21 1 NA Gray limestone N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-02

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 476.76 ft.
Stick-up:  2.93 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: 47383 ft.
Installation Date(s): 11/11/15
Grout; Type:  Portland cement/Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/7/15 Borehole Diameter: 6 inch
Submersible Pump,
Development Method:  Peristaltic Pump, Bailer
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 3.69 NTUs Casing Material: PVC
Top of Seal: 2 fr*
Volume Purged: 114.5 gallons
Static Water-Level* 15.40°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 476.76°

Well Purpose:

Groundwater Monitoring
Northing (Y): 449803.91
Easting (X): 566987.30

Top of Sand/Gravel Pack: 14 ft*
Comments/Notes:
2 inch PVC riser and screen Top of Well Screen 16 fi*
5 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.
Inspector:  Michael Gelles Sand/Gravel Pack; Type: Global #5
CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch
Screen Slot-Size:  0.010 Inch

3 Bags of Sand Screen Material: PVC

4 Bags/Buckets Bentonite Pellets

Bags Portland for Grout

Bottom of Well Screen 2 fr.*
Bags Concrete/Sakrete

Base of Borehole: 21 fr.*

Total Depth of Well

Below Top of Casing: 23.93 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-03
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer
Drilling Date(s): 12/4/15 AGES Geologist: Mike Gelles
Drilling Method: Roto-Sonic Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 6”7 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 18 Surface Elevation: 48491 MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) :
0-10 5 NA quwn silty clay, black boiler slag, limestone fragments, stiff, plastic, N/A
moist
10-18 g NA 10 —1,3 Br(?wn s1}ty c}ay, blac.k boiler slag, limestone fragments, stiff, N/A
plastic, moist; 13°-18” Gray, limestone, weathered, dry
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-03

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 488.03 ft.
Stick-up:  3.12 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: 48491 ft.
Installation Date(s): 12/4/15
Grout; Type:  Portland cement/Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/15/15 Borehole Diameter: 6 inch
Submersible Pump,
Development Method:  Peristaltic Pump, Bailer
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 2.42 NTUs Casing Material: PVC
Top of Seal: 2 fr*
Volume Purged: 14.5 gallons
Static Water-Level* 11.08°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 488.03°

Well Purpose:
Groundwater Monitoring
Northing (Y): 451181.98
Easting (X): 568093.60

Top of Sand/Gravel Pack: 6 ft*
Comments/Notes:
2 inch PVC riser and screen Top of Well Screen 8 fi*
5 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.
Inspector:  Michael Gelles Sand/Gravel Pack; Type: Global #5
CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch
Screen Slot-Size:  0.010 Inch

3 Bags of Sand Screen Material: PVC

4 Bags/Buckets Bentonite Pellets

Bags Portland for Grout

Bottom of Well Screen 3 fr.*
Bags Concrete/Sakrete

Base of Borehole: 18 fr.*

Total Depth of Well

Below Top of Casing: 16.12 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-04
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer
Drilling Date(s): 1/11/15-11/12/15 AGES Geologist: Mike Gelles
Drilling Method: Roto-Sonic Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 6”7 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 70 Surface Elevation: 471.17 MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) :
0-10 8 NA Red brown silt, fine sand, boiler slag, loose, moist N/A
10-20 8 NA Red brown silt, fine sand, boiler slag, loose, moist N/A
20-30 8 NA 20°-28” Red brown silt, fine sand, boiler slag, loose, moist; 28°-30” wet N/A
30-40 7 NA Red brown silt, fine sand, boiler slag, loose, wet N/A
40°-45” Red brown silt, fine sand, boiler slag, loose, wet; 45°-47°
40-50 10 NA Yellow brown clay, St.lff, plastic, 1n01st;,47 -,49 Yellow brown gravel N/A
angular, fine and medium sand, wet; 49°-50" Orange brown sandy clay,
fine, stiff, moist
50°-53° Orange brown sandy clay, fine, stiff, moist; 53° — 60’ Light
50-60 9 NA brown sand, fine, medium, coarse, gravel angular fine, medium, coarse, N/A
large, wet
60’-68.5" Light brown sand, fine, medium, coarse, gravel angular fine,
60-70 7 NA medium, coarse, wet; 68.5” -70” light brown sand, fine, medium, N/A
coarse, black coal and peat, wet
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-04

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 47371 ft.
Stick-up:  2.54 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: RUARYE ft.
Installation Date(s): 11/11/15-11/12/15
Grout; Type:  Portland cement/ Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/9/15 Borehole Diameter: 6 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 0.91 NTUs Casing Material: PVC
Top of Seal: 2 fr*
Volume Purged: 65 gallons
Static Water-Level* 50.68°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 473710

Well Purpose:
Groundwater Monitoring
Northing (Y): 450610.07
Easting (X): 568637.65

Top of Sand/Gravel Pack: S3 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 35 fi*

Inspector:  Michael Gelles Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

5 Bags of Sand Screen Material: PVC

2 Bags/Buckets Bentonite Pellets

12 Bags Portland for Grout

Bottom of Well Screen 65 fr.*
Bags Concrete/Sakrete

Base of Borehole: 70 fr.*

Total Depth of Well

Below Top of Casing: 67.54 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-05

SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer

Drilling Date(s): 11/13/15-11/17/15 AGES Geologist: John Campbell
Drilling Method: Roto-Sonic Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 6”7 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 7 Surface Elevation: 471.90° MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) )
0-10 8 NA Red brown silt, fine sand, black boiler slag, loose, moist N/A
10-20 8 NA Red brown silt, fine sand, black boiler slag, loose, moist N/A
20-30 6 NA Red brown silt, fine sand, black boiler slag, loose, moist N/A
30-40 5 NA 30,-33 Red brown silt, fine sand, black boiler slag, loose, moist; 33°- N/A
35 brown clay, wet, loose
40-50 g NA 40 .-45 Brown clay(till), plastic, moist; 45°-50 gray clay(till), plastic, N/A
moist
50-60 9 NA 50°-59° Gray silty clay(tlll); sand fine, me.dlum., coarse, anc‘l gravel N/A
subrounded fine, medium, coarse, large, little silt, very moist
60-70 5 NA Gray to brown sand ﬁne‘, me¢gm, cparse, and gravel subrounded fine, N/A
mediwm, coarse, large, little silt, wet
70-71 ! NA Gray to brown sand ﬁne‘, med.lum, coarse, and gravel subrounded fine, N/A
mediwm, coarse, large, little silt, wet
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-05

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 474.42 ft.
Stick-up:  2.52 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: 47190 ft.
Installation Date(s): 11/13/15-11/17/15
Grout; Type:  Portland cement/ Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/16/15 Borehole Diameter: 6 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 4.28 NTUs Casing Material: PVC
Top of Seal: 35 fr*
Volume Purged: 46 gallons
Static Water-Level* 5242

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 474.42°

Well Purpose:
Groundwater Monitoring
Northing (Y): 450051.40
Easting (X): 568495.72

Top of Sand/Gravel Pack: 59 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 61 fi*

Inspector:  John Campbell Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

6 Bags of Sand Screen Material: PVC

2 Bags/Buckets Bentonite Pellets

18 Bags Portland for Grout

Bottom of Well Screen 71 fr.*
Bags Concrete/Sakrete

Base of Borehole: 71 fr.*

Total Depth of Well

Below Top of Casing: 73.52 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-06
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer
Drilling Date(s): 11/18/15-11/19/15 AGES Geologist: John Campbell
Drilling Method: Roto-Sonic Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 6”7 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 90’ Surface Elevation: 471.28 MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts)
0-10 7 NA Black boiler slag and ash, loose, fill N/A
10-20 7 NA Black boiler slag and ash, loose, fill N/A
20-30 6 NA Black boiler slag and ash, loose, fill; 277-30” wet N/A
3040 6 NA Black boﬂer slag and ash, loose, fill, 30°-34” wet; 34°-36” brown clay, N/A
some silt, hard, damp
40-50 10 NA 40°-48” Gray silty clay, soft, very moist, moist 7°-8’; brown silty clay, N/A
firm, damp
50-60 10 NA Gray silty clay, firm to soft, moist to very moist N/A
60-70 10 NA 60°-65” Gray silty clay, firm, moist to very moist; 65° — 70” Gray silt, N/A
clay, firm, wet
707 - 72” Gray silty clay, firm, moist to very moist; 72° — 74 Gray silt,
70-80 4 NA clay, firm, wet; 74°-76” Gray to brown sand fine, medium, coarse, large N/A
and gravel subrounded fine, medium, coarse, large, wet
80°-88° Gray to brown sand fine, medium, coarse, large and gravel
80-90 9 NA subrounded fine, medium, coarse, large, wet; 88°- 89 Gray to brown N/A
sand fine, medium, coarse, large to sand fine, medium, wet
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-06

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 47351 ft.
Stick-up:  2.23 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: 47128 ft.
Installation Date(s): 11/18/15-11/19/15
Grout; Type:  Portland cement/ Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/9/15 Borehole Diameter: 6 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 3.44 NTUs Casing Material: PVC
Top of Seal: 69.5 fr*
Volume Purged: 100 gallons
Static Water-Level* 51.5%

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 473.51°

Well Purpose:
Groundwater Monitoring
Northing (Y): 449470.57
Easting (X): 568402.50

Top of Sand/Gravel Pack: 735 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 755 fr*

Inspector:  John Campbell Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

6 Bags of Sand Screen Material: PVC

2 Bags/Buckets Bentonite Pellets

12 Bags Portland for Grout

Bottom of Well Screen 855 fr.*
Bags Concrete/Sakrete

Base of Borehole: 85.5 fr.*

Total Depth of Well

Below Top of Casing: 87.73 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-07
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer
Drilling Date(s): 11/20/15-11/23/15 AGES Geologist: John Campbell
Drilling Method: Roto-Sonic Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 6”7 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 90’ Surface Elevation: 468.82° MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) :
0-10 10 NA Silty clay, some sand, some fine gravel, dense, hard, slightly moist. fill N/A
10-20 8.5 NA Brown silty clay, sand and gravel, gray 13°-14.5°, moist to very moist N/A
20-30 10 NA 20°-28” Brown with gray silty cla.y, moist; 28°-30 brown silty clay, N/A
some gravel, trace sand, very moist to wet
10-40 10 NA 30°-34° Gray silt, well compacted, damp; 34°-40° brown silty clay, very N/A
hard, damp
40-50 10 NA 4-0 -48 Gray. silt, some very fine sand lenses, some clay; 48°-50” gray N/A
silt, clay, moist
50-60 10 NA 50°-58" Gray silt, clay, moist; 58°-60° yellow brown silty clay, moist N/A
60-70 10 NA 60°-64° Gray silt, some sand 1en§es, some clay; 64°-70° gray silty clay, N/A
some roots and organic matter, firm
70-80 9 NA 70 -78. Gray silty clay, some roots and organic matter, firm; 78°-80 N/A
Gray silt, some sand lenses, some clay, wet
.83’ . : . rote 2 QES ore 3 . ot
80-90 9 NA 80, 83 , Gray sandy §11ty, clay, wet; 83°-86" gray silty clay, hard, moist; N/A
86°-90" gray sand, silt, wood, wet
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-07

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 47131 ft.
Stick-up:  2.49 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: 468.82 ft.
Installation Date(s): 11/20/15-11/23/15
Grout; Type:  Portland cement/ Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/16/15 Borehole Diameter: 6 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 2.86 NTUs Casing Material: PVC
Top of Seal: 36 fr*
Volume Purged: 35.5 gallons
Static Water-Level* 41.01°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 471310

Well Purpose:
Groundwater Monitoring
Northing (Y): 448947.93
Easting (X): 567946.39

Top of Sand/Gravel Pack: 40 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 42 fi*

Inspector:  John Campbell Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

6 Bags of Sand Screen Material: PVC

14 Bags/Buckets Bentonite Pellets

12 Bags Portland for Grout

Bottom of Well Screen 52 fr.*
Bags Concrete/Sakrete

Base of Borehole: 90 fr.*

Total Depth of Well

Below Top of Casing: 54.49 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-08

SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer

Drilling Date(s): 11/24/15-11/25/15 AGES Geologist: John Campbell
Drilling Method: Roto-Sonic Coring Device Size: NA Hammer Wt. NA  and Drop NA
Sampling Method:  NA Borehole Diameter: 6”7 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 80° Surface Elevation: 468.56’ MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) :
0-10 8 NA Brown silty clay, some sand and gravel, damp, fill N/A
10-20 9 NA Brown silty clay, firm, damp to moist N/A
20-30 7 NA Brown silty clay, firm, moist N/A
30-40 10 NA 30 -37 Brown sﬂty clay, firm, moist; 37°-40” gray clay, stiff, slightly N/A
plastic, very moist
40-50 9 NA 4.0 -44.5° Gray clay, stiff, slightly plastic, very moist; 44.5°-50" Gray N/A
silt, clay, some very fine sand, wet
50-60 10 NA 50°-59 Gray silt, clay, some very fine sand, wet; 59°-60° gray silty N/A
clay, moist
60-70 8.5 NA Gray silty and silty clay lenses intermittent, wet N/A
70-30 9 NA 7‘0 -76 Grz.iy silty 2}11d silty clay lenses intermittent, wet; 76°-79° gray N/A
silty clay, firm, moist
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-08

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 471.06 ft.
Stick-up: 2.5 ft.
Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: _468.56 ft.
Installation Date(s): 11/24/15-11/25/15
Grout; Type:  Portland cement/ Grout
Drilling Method: Roto-Sonic
Drilling Contractor: Bowser Morner
Development Date(s): 12/16/15 Borehole Diameter: 6 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 4.96 NTUs Casing Material: PVC
Top of Seal: 46.5 fr*
Volume Purged: 89.5 gallons
Static Water-Level* 37.02°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 471.06°

Well Purpose:
Groundwater Monitoring
Northing (Y): 448625.46
Easting (X): 567343.24

Top of Sand/Gravel Pack: 50.5 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 52.8 fi*

Inspector:  John Campbell Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

8 Bags of Sand Screen Material: PVC

4 Bags/Buckets Bentonite Pellets

12 Bags Portland for Grout

Bottom of Well Screen 62.8 fr.*
Bags Concrete/Sakrete

Base of Borehole: 80 fr.*

Total Depth of Well

Below Top of Casing: 65.3 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-09
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer
Drilling Date(s): 1/5/16-1/6/16 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt.  160lb. and Drop 2ft
Sampling Method:  NA Borehole Diameter: 4257 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 60’ Surface Elevation: 471.21” MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) :
0-30 Advance augers — no samples N/A
30-32 1 4-5-7-8 Orange brown silty clay, trace fine sand, stiff, moist N/A
32-34 12 3-6-8-9 Orange brown silty clay, trace fine sand, stiff, moist N/A
34-36 1.8 3-5-8-7 Orange brown silty clay, trace fine sand, stiff, moist N/A
36-38 1 2-3-5-7 Orange brown silty clay, trace fine sand, stiff, moist N/A
38-40 1.6 2-3-4-6 Orange brown silty clay, trace fine sand, stiff, moist N/A
40-42 1.5 3-3-5-6 Orange brown silty clay, trace fine sand, stiff, moist; to gray last 87 N/A
47-44 5 1.5.7.8 42 -43. Orange br.0wn 31‘1ty clay, trace fine sand, stiff, moist; 43°-44 N/A
Gray silty clay, stiff, moist
4446 5 1444 44 .-44.5 Gray silty clay, stiff, moist; 44.5°-46" gray silty fine sand, N/A
moist
4648 5 1023 46 -46.? Gray §1lty ﬁne sand, moist; 46.5°-48” gray silty clay, fine N/A
sand, stiff, plastic, moist
48-50 5 1444 48’-49” Gray silty clay, ﬁne sand, stiff, plastic, moist; 49°-50” Orange N/A
brown sandy clay fine, stiff, wet
50-52 2 2-4-4-4 Gray brown sandy silt, fine sand seams, wet N/A
52-54 2 2-2-3-5 Orange brown sandy silt, fine sand seams, wet N/A
54-56 2 3-4-5-6 Gray brown sandy silt, fine sand seams, wet N/A
56-58 2 2-2-2-2 Gray brown sandy silt, fine sand seams, wet N/A
58-60 2 2-2-3-3 Gray brown sandy silt, fine sand seams, wet N/A
N/A
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WELL CONSTRUCTION LOG
WELL NO. WBSP-15-09

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 470.69 ft.
Stick-up:  -0.52 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: 421 ft.
Installation Date(s): 1/5/16-1/6/16
Grout; Type:  Portland cement/ Grout
Drilling Method: Hollow Stem Auger
Drilling Contractor: Bowser Morner
Development Date(s): 1/19/16 Borehole Diameter: 425 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 3.57 NTUs Casing Material: PVC
Top of Seal: 44 fr*
Volume Purged: 74.5 gallons
Static Water-Level* 38.52°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 470.69°

Well Purpose:
Groundwater Monitoring
Northing (Y): 4483359.31
Easting (X): 566711.13

Top of Sand/Gravel Pack: 48 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 50 fi*

Inspector:  Michael Gelles Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

7 Bags of Sand Screen Material: PVC

2 Bags/Buckets Bentonite Pellets

10 Bags Portland for Grout

Bottom of Well Screen 60 fr.*
Bags Concrete/Sakrete

Base of Borehole: 60 fr.*

Total Depth of Well

Below Top of Casing: 59.48 ft.

*Indicates Depth Below Land Surface
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BORING NO. WBSP-15-10
SAMPLE/CORE LOG
Project Number: 2015067 Log Page 1 of 1
Clifty Creek Plant
Project Location: West Boiler Slag Pond Drilling Comntractor:  Bowser Mormer
Drilling Date(s): 1/4/16-1/5/16 AGES Geologist: Mike Gelles
Drilling Method: HSA Coring Device Size: NA Hammer Wt.  160lb. and Drop 2ft
Sampling Method:  NA Borehole Diameter: 4257 Drilling Fluid Used: Water
Sampling Interval: NA Borehole Depth: 56’ Surface Elevation: 471.21” MSL
NOTES/COMMENTS:
Depth Sample Penetration PID
Interval Recovery | (Hyd. Pres. or Sample/Core Description (PPM)
(feet) (feet) Blow Counts) )
0-30 Advance augers — no samples N/A
30-32 1.5 4-8-10-11 Orange brown silty clay, trace fine sand, stiff, moist N/A
32-34 2 4-7-9-12 Orange brown silty clay, trace fine sand, stiff, moist N/A
34-36 1.5 4-8-10-10 Orange brown silty clay, trace fine sand, stiff, moist N/A
3 = 4 I 1 H W > s
16.38 16 4-4.5.7 36°-37" Orange brox‘m sﬂty clay, trace fine sand, stiff, moist; 37°-38 N/A
brown gray sandy silt, moist
38-40 2 3-3-4-4 Brown gray silty clay, stiff, moist N/A
40-42 2 2-2-3-3 Brown gray silty clay, stiff, moist N/A
42-44 2 2-2-3-3 Orange brown sandy clay, stiff, plastic, moist N/A
4446 5 11041 Orar}ge brown sandy clay, stiff, plastic, moist; with 3”-4” fine and N/A
medium sand seams, wet
4648 5 1-1-1-2 Brown gray sandy clay, stiff, plastic, moist; fine and medium sand N/A
seams, wet
48-50 1 1-2-2-3 Brown gray silty clay, fine sand, wet N/A
50-52 1.6 2-2-3-4 Brown gray silty clay, fine sand, wet N/A
52-54 1 1-2-2-3 Brown gray silty clay, fine sand, wet N/A
54-56 2 1-2-2-2 Brown gray silty clay, fine sand, wet N/A
N/A
N/A
N/A

Z:\Shared'PROJECTS\ PROGRAMS - IKEC\Clifty Creek - CCR Program\Reports\CCR MW Installation ReptCCR MW Installation Rept - Rev 1 - Oct-2018\Appendices\App B Boring & Well Logs\WBSP-15-10 Boring Log.docx

ED_006570_00010329-00171



WELL CONSTRUCTION LOG
WELL NO. WBSP-15-10

/— Protective Casing with Locking Cap
[r——

Project Number: 2015067 Top of Casing Elevation: 470.69 ft.
Stick-up:  -0.52 ft.

Clifty Creek Plant
Project Location: West Boiler Slag Pond Land Surface Elevation: 421 ft.
Installation Date(s): 1/4/16-1/5/16
Grout; Type:  Portland cement/ Grout
Drilling Method: Hollow Stem Auger
Drilling Contractor: Bowser Morner
Development Date(s): 1/20/16 Borehole Diameter: 425 inch
Development Method:  Submersible Pump
Field parameters stabilized. Casing Diameter: 2 Inch
Turbidity = 3.59 NTUs Casing Material: PVC
Top of Seal: 40 fr*
Volume Purged: 58.5 gallons
Static Water-Level* 39.28°

Seal Type: Bentonite Pellets/Chips

Top of Well Casing Elevation: 470.69°

Well Purpose:
Groundwater Monitoring
Northing (Y): 448125.51
Easting (X): 566225.21

Top of Sand/Gravel Pack: 44 ft*

Comments/Notes:

2 inch PVC riser and screen

10 ft of 0.010 pre-packed well screen with an inner
filter pack of 0.40 mm clean quartz sand and an outer
layer of food-grade nylon mesh.

Top of Well Screen 46 fi*

Inspector:  Michael Gelles Sand/Gravel Pack; Type: Global #5

CONSTRUCTION MATERIALS USED: Screen Diameter: 2 Inch

Screen Slot-Size: 0.010 Inch

8.5 Bags of Sand Screen Material: PVC

2 Bags/Buckets Bentonite Pellets

10 Bags Portland for Grout

Bottom of Well Screen 56 fr.*
Bags Concrete/Sakrete

Base of Borehole: 56 fr.*

Total Depth of Well

Below Top of Casing: 55.48 ft.

*Indicates Depth Below Land Surface
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APPENDIX C

WELL DEVELOPMENT DATA
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TABLE C-1
SUMMARY OF WELL DEVELOPMENT DATA
KYGER CREEK PLANT
GALLIA COUNTY, OHIO

Turbidity
Well/ Piezometer Dates Method Volume (gal) (NIL)

Type I Residual Waste Landfill and Landfill Runoff Collection Pond

CF-15-04 12/9/2015 Pump 65 0.91
CF-15-05 12/09/2015 - 12/16/2015 Pump 46 4.28
CF-15-06 12/09/2015 - 12/18/2016 Pump/Bail 21 9.59
CF-15-07 12/08/2015 - 12/15/2015 Pump/Bail 13 4.42
CF-15-08 12/8/2015 Pump 100 2.16
CF-15-09 12/08/2015 - 12/16/2015 Pump/Bail 6 321
WBSP-15-01 12/03/2015 - 12/17/2015 Pump/Bail 23 70.8
WBSP-15-02 12/03/2015 - 12/15/2015 Pump 31.5 3.48
WBSP-15-03 12/09/2015 - 12/15/2015 Pump/Bail 15 2.42
WBSP-15-04 12/02/2015 - 12/08/2015 Pump 110 1.37
WBSP-15-05 12/02/2015 - 12/03/2015 Pump 130 1.87
WBSP-15-06 12/03/2015 - 12/09/2015 Pump 100 3.44
WBSP-15-07 12/02/2015 -12/16/2015 Pump/Bail 36 2.86
WBSP-15-08 12/02/2015 - 12/16/2015 Pump 90 4.96
WBSP-15-09 1/08/2016 - 1/19/2016 Pump 59 3.57
WBSP-15-10 1/07/2016 - 1/20/2016 Pump 33 3.59
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APPENDIX D

GROUNDWATER LEVELS
January 2016 through May 2016

ED_006570_00010329-00175



TABLE D-1
CLIFTY CREEK CREEK PLANT
SUMMARY OF GROUNDWATER ELEVATION DATA
JANUARY 2016 - MAY 2016

Jan-16 Mar-16 May-16
Monitoring Well Groundwater Groundwater Groundwater
Designation Elévation (ft) Elevation (i) Eleviation (1)
CF-15-04 439.83 441.19 441.27
CF-15-05 438.68 439 .86 436.25
CF-15-06 432.27 437.12 429.22
CF-15-07 436.61 438.08 43748
CF-15-08 439 .48 440.54 440.88
CF-15-09 450.77 451.58 450.69

WEST BOILER SLAG POND

WBSP-15-01 451.72 453.01 453.27
WBSP-15-02 468.31 472.52 471.52
WBSP-15-03 477.03 477.11 477.62
WBSP-15-04 429.22 436.25 424.96
WBSP-15-05 428.95 436.12 424.84
WBSP-15-06 428.82 436.06 424.77
WBSP-15-07 429.72 430.41 430.88
WBSP-15-08 434.03 434.62 434.81
WBSP-15-09 432.17 430.39 432.21
WBSP-15-10 431.41 433.28 432.58
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APPENDIX E

GROUNDWATER CONTOUR MAPS
January 2016 through May 2016
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